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\ ■ I 

In our rapidly changing world^ there /are a great many 
factors bearing\ipon future educational directions. Not 
the least of these is the continuing development of computer- ■• 
based instructional technology, It was with a view to keeping 
abreast of the potential for and the implications of using 
these tools in British Columbia that the work describe^' in 
this report was undertaken. 



Knowledge gained from this work will; b % e used to establish 
educational policy with respect to microcomputers^-in the 
classroom. Your reactions to this Discussion Paper are * 
therefore appreciated. 

Many thanks to all of you who contributed to this work. 



^ini^stry of Education 



\ 



-This report, prepare^ for the British Columbia 
Ministry of Education* is published as a Discussion 
paper in order to stimulate wide reaction to the issues 
raised and ideas presented. 

We encourage you to complete and detach this form 
and mail it^to the^JPr®gect Planning Centre, Ministry, 
of Education, Legislative Buildings, Victoria, B^, 
V8V 1X4/ or telephone. (604) 387-5409, 



Comments: / 
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Th£ Pilot Project \ 

^ - . - \ 

Background 

1 • 

The Instructional Uses of Microcomputers Project had 
its beginnings when a number, of educators , some 'of whom had 
been using computers in education since 1965 , began to 
petition the Ministry of education in British* Columbia with 
requests for hn investigation' into the potential uses of 
computers in the education system in- the province. They 
wanted to: 



1) Ensure that an acceptable standard of computer 
literacy was available to the students of the 
province; 



2) Employ available technology in a reasoned and 
appropriate manner for the general enhancement of 
education; and 

\ 

3) Answer the requirements of members of the 
educational community who had perceived both a 
problem and a need at the school level and who 

wished to work "towards a resolution. 

? 

In short, it was felt that there was an immediate need 
for a serious, systematic attempt to familiarize students 
with computers, to dispel the mythology surrounding 
computers, to ensure the opportunity for computer literacy 
through the education • system,, and to explore the 
instructional and management potential of the computer in 
an educational setting. 

The province had .not made a heavy financial commitment 
to timeshare systems and considering the relatively* small 
population, the geographic area, and the remoteness of many 
of the school populations, it was concluded that an 
extensive timesh'are system wa© not an appropriate direction 
for' British Columbia at this time. 

**: However, it was brought to the Ministry's attention 



that recent developments in computer technology, 
particularly microcomputer technology, indicated that * 
computer "assisted instruction wa*s not only a realistic but 
an economic proposition as well, and supporters of the use 
of microcomputers in education pointed out the outstanding * 
success of MECC, the Minnesota Educational Computing 
Consortium, which had been exploring the potential of the 
microcomputer in education for a number of years. 



Further investigations and a visit to Minnesota by 
representatives from the Ministry, JEfl and the school 
system resulted in a decision to design a project to 
introduce microcomputer technology into the schools of B.C. 
^ along a model developed by MECC who extended their full 
cooperation and encouragement and offered to B.C. the 
benefits of their experience. 

i 

s 

t 




Purpose * 

, » « 

The purpose of the project would be to make available 
to the- schools of B.C. the best in microcomputer hardware 
in a manner consistent with the requirements of the 
Ministry and the needs of teachers. The primary emphasis 
was to be the integration of this technology into the 
provincial curriculum. ,In addition, the Ministry was 
determined to ensure tha\ the introduction of microcomputer 
technology would be accomplished in, a coordinated and 
carefully controlled manner to avoid duplication of effort 
and to benefit from shared information and resources. 

''The selected approach to the introduction of 
microcomputers to the schools of B.C. was based on a number 
ot factors emerging from initial background work, prior to ' 
project formalization. Included in these factors, were the 
following: • 



1) the need to generate information on the variety ' 
of ways in which microcomputers assist tea'chers 
m the instructional" process; 

2) the need to discover advantages/disadvantages of 
the machines as a learning/teaching resource, the 
range of successful applications and requirements 
of teachers and students in relation to 
hardware/software configurations; 

3) the indication from a number of sources 
(background research, interviews) that the " 
traditional research design was not necessarily 
appropriate at this stage; 

4) the requirement for flexibility .so that the 
objectives of the field test could be* met; 



5) 



the limitation in available resources,- requiring 
a high degree of local initiative, enthusiasm and 
self-evaluation; , 



6) the judgement that teachers tjiemselves ' were able 
to develop meaningful, site-based criteria for. 
the instructional use of microcomputers,' based on 



/ 



their involvement in ti)e pilot study (there were 
certain reporting requirements, but. these were 
not intended to be restrictive); 

• » «* 

,* # ' 

7) the need to evaluate various applications over a 
reasonable time-period (sliop, library, resource 
centre, classroom contexts); 

•8) the need to allpw freedom for teachers to devq/op 
their expertise and to experiment i*n a classroom 
setting. ^ / ^ • 

/Th^pilot project was designed to answer a number of 
general questions, including the following: • 

1. 'What are the various appropriate use's of the 

microcomputer as a teaching tool? 

2. * What kind of support services and resources are 

required to maintain a reasonable level of 
integration? * f 

3^, What are the requirements for pre-service and 
. - in-service training?" 



4. What levfel of coordination is needed for 

courseware development and courseware integration 
into the established curriculum? 



5. What is the most productive way of deploying 
microcomputers in a school? 

6. What number of machines are required to meet the 
needs of different kinds o^ organizational 
structures and different instructional purposes? 

7. What is the^best means of sharing* the results of 
software development efforts throughout the 
province? 



ERJC 
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Directions for Phase I 
•* ' , 

\ " , " - ' 

A proposal for a project: relating to the instructional 
use of microcomputers and taking into consideration the ■ 

- factors emerging jyrom initial background work, was 
submitted /to the Ministry of Education by JEM Research. 

The confusing proliferation of models of 

• microcomputers on the education market and the need for 
compatibility and quality control throughout the province 
dictated the initial -direction for Phase I of the project. 

v 

A decision had to be made as to which microcomputer 
would be used. A list of requirements was drawn up and the j 

• microcomputers that are ifi fairly widespread use by 
educators in North America - the ApjsjLe II , the Commodore 
PET/ the Radio Shack TRS-80, the Atari, and the Intecolor 
were evaluated by members of the Project team. 

In addition, members of fthe team began to locate 
sources of courseware for each of the above models and to 
evaluate available programs as to the quality of the 
instructional .design, the effective use of the % 
^micrcfed^putei^r and the compatibility with the goals and 
objectives ' of the B.C. curriculum. 

* The Apple II Plus with 48K was chosen as the 
microcomputer which would be used in the Pilot phase of th& 
project. This Phase would see the introduction of 100 
microcomputers with single disk drives into selected sites 
to evaluate the usef ulpess/of microcomputer technology in 
an educational setting and' to gather information on the 
. basis of which the .Ministry would establish a policy , for 

- the .possible introduction of (microcomputers into the^ 
schools of B.C. , N 

The Apple II was chosen for the project for a numb^r^v 
of reasons. A major concern in the selection process was* 
the availability of courseware. In addition to a number of^ 
other good sources, MECC was using the Apple II and had 
. developed an extensive library Of educational programs^ 
which they' off ered to make available to B.q. along with 
written materials which haye proven* .to be of invaluable 
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assistance ta edticators ip the province. 
♦ 

In addition, tne;AppjLe-li"couIaTdispiay material in a 
wide- range of -Colours on standard TV screens or on colour 
'video monitors.' At that time, neither the TRS-80 nor the 
•WBET offered cblour capabilities. The Apple II also could 
be programmed in both high and low resolution graphics; its 
modular construction in high impact' resistant plastic made 
it light-weight and easily transportable; it offered- an 
RS232 interface' so that- it could be used as a 'terminal fajf' 
. such networks as NATAL -74 a°nd the CYBER- 70; firmware for," 
the use of high level languages beyond BASIC was I 
available; the engineering design allowed for a wide range 
of peripheral input-output 'devices such as a micrdpnone and 
speakers for speech, and graphics, tablets which/could be ' 
- easily connected and 'readily used; and it^camej&ith 
excellent manuals to enable teachers to set up the 
equipment and begin to learn to program. 



"advantages and greater flexibility of .the Apple II, 
arrangements should proceed to acquire 100 microcomputers 
to explore the utilization of computer assisted and managed 
instruction in B.C. schools in. a Pilot Project of a year's 

durat-inn . • vJ«^I 



The British Columbia Systems Corporatipn Was made 
responsible for the acquisition and distribution of N 
microcomputers* to the fchools; the Universities and 
Colleges were tofee involved in the in-service and training 
aspects ofj. the project; '.the school districts were to submit 
proposals as to how thjsy. might utilize a specific number of 
microcomputers; JEM Research was to provide overall support 
and coordination for v the project and the faculties for 
ongoing research, testing and evaluation of "hardware and 
software;, and fche Ministry was- to provide the support of 
the ^Curriculum Development Blranch, cost-shared funding with 
W e XPilot| districts on microcomputers and a selected list 
of peripherals, and funding for JEM's participation in the 

*W<*/ » . A' 

r Jtfi invitation was extended by the Ministry of 
>' Education k for school districts to tender for the use of a 
^ lijPlitecK number of machines (about 100)*, for classroom x use, 



in an 'exploratory and creative manner. The tendering^ 
process required a commitment from teachers in the form of 
a proposal as to how the microcomputers would bemused in 
the district. . 



Fifty of the province/ s 75 school districts submitted . 
proposals and 12 districts were chosen as Pilot sites* In 
making the selection the following aspects were considered: 

. - * >. ' 

* * 1) the uses wnich teachers or groups of teachers 

planned for' the equipment, i.e. computer assisted 
% instruction including remediation; enrichment, 
tutorials, simulations, and (Trill and practice; 
. ~ * , ' computer managed instruction; , computer assisted 
testing; administration; computer literacy; and 
^ computer' science; ' 
/ " - 

20 the context of the application, i.e, classroom, 

learning assistance centre, laboratory, resource 

centre, library; 
* 

3) , location i.^e. urban and rural; and 

** * < « » 

4) , level i.e. elementary^ junior secondary and 
* « senior secondary. 

2|* Although computer assisted instruction was the use 
preferred by the Ministry, the selection of Pilot site's was 
made on ttre basis*of a wide variety'and range of* 
applications, contexts, locations and levels and with 
regard to the resources available to ehsure the , 
implementation of the district's proposal; The pilot 
project 'was to* be an exploration and the teachers were to 
feel free to investigate the' capabilities and the 
limitations of the microcomputer in education. 



Directions Iqjl Phase £1 and Phase ILL * 

• V 

Pilot, participant^ and initial directiens for the 
Pilot segment of the project were announced in March 1980 
and Phase I was .complete. Its conclusion carried with it 
^recommendations for the continuation of the project* in two 
Phases: 

Phase II would concentrate on the integration of 
available courseware into the established curriculum, 
and the deyelopment of quality courseware. relevant to 
the B.C. curriculum; and 



Phase III* would be a continuation and an expansion of 
Phase I activities and would provide field liaison; 
continued 'research into hardware, software, 
courseware, and applications; and an evaluation of the 
project. 

The goal of phase II was to provide teachers with 
support in augmenting the established' curciculum with / 
microcomputer based materials. Curriculum support involved 
three concurrent focuses of activity: 

# 

1. the integration of commercially available 
courseware into 1 the established curriculum; 

2. th£ encouragement of the development of 
courseware relevant to the B.C. Curriculum; and 

3. planning for .the long range integration of 
curriculum-specific courseware into the learning 
environment of the province. * 

Phase III was to consist of the following components: 

1./ the testing apd evaluation of hardware and 

software on a continuing basis t both in a lab and 
a field setting. 



2. the development and establishment of a procedure* 
for evaluation to ensure consistency of standards 
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across all areas of curriculum* , * 

- the definition and publication of courseware 
development standards. 

the bringing -together of the various agencies 
able to offer in-service to the field. 



field' support to provide reassurance, information 
and technical assistance* 



the continued support of the Project team as a 
coordinating agency for the distribution of 
information concerning microtechnology and n£w . 
technology advancements to the 'field. 



the formative and summative evaluation of the 
Pilot Project. 



Phases If AQd III Project Support Activities ' " 

The Pilot teachers! involvement' in Phase I activities" 
began in the summer of J980 with the, University of Victoria, 
and the University of British Columbia 1 s .providing a one 
week workshop to familiarize Pilot participants, many of ' - 
whom had never seea a microcomputer, with the Apple II. 



?»e in-service and training of /teachers in B.C. with 
microcomputers was continued throughout the year with the 
Universities and Colleges providing one day, evening and 
weekend workshops for bothPilot a/id non-pilot "school , ■ 
districts. The University Extension division of? the 
University of Victoria has established a continuum of . 
skills which takes the workshop participant from an 
introduction, to setting up and Maintaining the hardware, 
through purchasing, running, evaluating and integrating 
commercially available coursewarle, and on to the 
development of programs using teacher aids, authoring, 
languages, BASIC, and Pascal. They call upon the services 
and the expertise of computer experts in the field, the 
universities and the colleges, the dealers marketing 
educational microcomputer products ,~ and personnel from the 
Project team. * 

When the Apples arrived in the school districts in 
August, theoretically the teachers «wexje familiar with the 
hardware -and had previewed and worked with many of the 
educational programs available on the.market at that time. 

In addition, they received a' 400 page Reference Manual 
developed by the Project team to provide support for the 
integration of. available courseware into the B.C. 
curriculum. It was believed that in the first six months 
of the. project teachers new to microcomputers would need 
time to become comfortable* and confident with T the~ 
technology and would primarily be using courseware 
available from the commercial developers. 

The manual contained an introductory section to help 
teachers set up the equipment and* to run a program; a guide 
to selecting and purchasing courseware; an index of 
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approximately 500 programs divided into subject area and 
grade level; a section in which courseware catalogues were 
reproduced; a number of checklists for evaluating programs 
and applications; a courseware descriptors section which' 
provided teachers with detailed descriptions of 
approximately 150 programs; and guidelines for reporting on 
the project, 7 

' V ' 

It was anticipated* that there would be a number Of 
teachers already experienced with microcomputers who would 
be developing courseware and that there would be a need for 
information on evaluating available programs, , To meet 
these needs , the Reference Manual also contained a , 
"Standards' Guide for the Development of Courseware" whicih 
contained guidelines for the authoring of educational '$ 
programs.. 



Support services for the participating districts 
continued throughout the year. The Project team - became an 
information and coordination centre for the gathering and 
sharing of information relating to the instructional use of 
microcomputers, 'Micro-scope' , a monthly publication, 
acted as a vehicle for an exchange of information and 
featured regular articles on microcomputer applications in 
education, on courseware evaluation and development, and on 
the latest developments in hardware' and programming 
utilities. Current journals -and magazines were researched 
regularly and through bulletins and telephone 
conversations, districts were kept informed of 'new 
developments. 

Members of the Project team visited pilot sites tp 
monitor activities and provide support and information and 
provided a troubleshooting and information service in { , 
responding to calls and letters regarding hardware, 7 
courseware* and programming difficulties. Through 
'Micro-scope' and field visits, a communications link among 

districts was established, and a conference of Pilot s 

district coordinators facilitated this exchange, ' \ 

Arrangements with MECC were finalized and all Pilot 
districts received all .available diskettes and 
documentation. Bulk purchase and the "right to copy" 
"arrangements with other distributors were also 
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.investigated: Courseware was continuously evaluated and 
the results were se nt tQ_the Pilot . jis.tr ic ts and^ were 

^published in 1 Micro-scope *. Jin addition, whenever 
possible, cpurseware was demonstrated on field visits to 
the Pilot sites. 



The Project team helped coordinate and participated in 
workshops throughout: the province, aad planning for 
in-service activities and credit and non-credit courses to 
accomodate changing neetls continued in cooperation with the 
colleges, universities? and school districts. 
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Phage II Project Support Activities 



Phase. II of the pcoject ra,n concurrently/with phases, I 
and III. 'The purpose' of phase II was the iatifg^ation of 
f commercially available courseware i-nto the[ BLc7N:urriculum 
and- the support of courseware development ^iforbs 'in the 
province. , The Project team's work in "Efiis axWwas closely 
monitored and/ supported by specialists from the Ministry of 
Education's Curriculum Development BranohV 

■■*.* . ' t 

In order to facilitate the integration of courseware, 
into the B.C. curriculum, members of the Project team ' >' 
located and assigned to Subject area and grade level 
approximately 1,000 educational programs for the Apple II. . 
The first 4 ind§x Was published in Volume I of - the Reference 
Manugj. and a computerized indW*T using the Apple II, was 
kept up to date, at all times. A second revised edition of 
Volume I was published in July' 1981a * % 

* ■* 

The second, s^age in, the integration oi courseware was* 
the evaluation of Currently available" programs. The 
-Pro^ect- : teanv~-aB^ -t4ie^GuKical4jm Dev:elopment_Branch 
developed an evaluation instrument which woufflfcypermit 
curriculum, selection committees to ^evaluate microcomputer ~ 
materials with reference .to their educational value, their 
relevance to the B.C. curriculum and the*fef f ective use of 
the microcomputer. Until the Ministry^ had established a 
policy concerning the use of microcomputers in the schools, 
of* B.C. , the courseware which "survived* the materials 
selection committees would be listed as "supplementary " to 
the curriculum rather than "approved" or "authorized".,, 
i 

\ ' '* ' 

At. the same time, courseware descriptors were provided 
for teachers in the field through Volume I .of the Referenc e 
Manual, throughf regular bulletins, and through 'the monthly 
publication, 'ijicro-spope 1 . , In .addition, articles 
suggesting ways in which microcomputers might be used in 
specific subject areas weire included regularly to aid 
teachers in integrating courseware into iheir.own programs. 

\ - - * 

In this manner, a "curriculum map" was developed which 
provided the Curriculum Development Branch, members fcf the 
Project team, and teachers in the field with information 
regarding area's where courseware was available and -where ' 



'l3 



there were gaps. 
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|Educa1fional publishers were contacted with regard to 

in the B.C. curriculum Which might be augmented with 
>computer materials, and where -there might be 
Jrovements in the courseware they had already published; 
and gaps were advertised to' the .field. „ » 

In order to facilitate the local development of 
'curriculum specific cgors^wafce, the Ministry established a 
Courseware Development Funfl^ which provided "seed" money to 
teachers who were interested, in developing pfograms in 
areas which werfc approved by the* Ministry. Programs 
developed through this Fund became the property* of^feh^ 
Ministry of Education which own^|3 the right' to distribu 
the programs* within the province of B.C. Although the 
author retained distribution rights outside of the 
'province. 




To assists teachers in authoring courseware," a 
"Standards* Guide f.or the Development of Courseware" was 
published in July of 1980 and a revised and expanded 
version was published in September,- 1981... 

. . ' " - ..' ' ' A' • 

The "Standards'-^ui-de^wfrs^^oliowecJ in March f 1981 f 
witH Volume II of the Reference Manual , -Where Volume I 
provided supporfc'*£or ^th4 integration of - commercially 
available 'coihs^eware, Volume II was published to provide 
support in the dbyelopment of courseware. ) 



Volume II discussed ^vanced programming techniques in 
BASIC; included a detailed description, of Pascal and how it 
can be used to deyelop courseware;, provided a comparison 
, chart of Pascal and BASIC; gave an overview of assember 
editors; described what to look for .in an authoring 
language and compared in detail a. number of available 
languages; and offered an evaluation of five* microcomputer 
systems as compared against, a set of hardware criteria. 

Under the direction of the Curriculum Development 
Branch, the -Project team developed a number of exemplary 
.programs which were used to demonstrate development « 
Standards and which filled specific courseware gaps in the 
B.C. curriculum. These were used to test a procedure for 
fully integrating courseware into the established/ j 
curMculum. 
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Project Evaluation 



The Project team's activities during the past two 
years represented the Ministry of Education's carefully 
planned investigation into the .potential usefulness of 
microcomputers in education. The information gathered * 
would be the basis for a decision on the procedures, 
policies and support services which would need to'be 
established if the Ministry were to support the widespread 
introduction of, microcomputers into the schools of B.C. 

* 

Formative Evaluation 



Purpose of Evaluation 

A 

It was felt that halfway through the Pilot project, 
teachers and coordinators were^iiT the position of having 
enough information and experience £o be able to provide the 
Ministry with^some tentative answers to the questions posed 
at the beginning of the Study. 



Further, it would provide 'the Project team with 
information on the status of present support services 
described above. It was intended \hat the survey indicate 
where services were adequate, wher£\they needed 
augmentation or redirection, and whefce activities could be 
de-emphasized. 

The information thus obtained provided valuable 
assistance in planning future directions ahd activities/ in 
support of the Pilot and the future use of microcomputer 
technology in education. \ \ 



Method 



/ v 

In December, 1980 each Pilot district was sent k 
questionnaire with a request that each teacher inv/blv<M in 
the Pilot study fill in a form. The majority of ttte \\ 
questions requested specific information, but a niSmber \\ 
invited teachers and coordinators to express thei/r opinions, 
on future directions for the support of microcomputers irn N 
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education in the province of 



As a follow-up, each district was visited for on-site 
o&servations and to interview participating students, 
teachers, and coordinators. 



Results 



The formative evaluation provided an early * indication 
Of successes and failures, of frustrations an& * ( 
accomplishments. It was evident that educators in B.C. 
.were highly enthusiastic, but were very "realistic- in 1 
identifying areas of major concern^that they felt needed to 
be addressed by the Ministry to ensure the successful 
widespread introductipn af microcomputers into the, schools 
of the province: 

1. The single most critical issue in the use of 
microcomputers in the schools of. B.C. was the acquisition, 
development, and sharing of quality CAI materials relevant 
to the B.C. curriculum. Educators identified specific 
concerns and documented the following needs: 



a) 



the evaluation and description of 
commercially available courseware with 
reference to its quality and relevance 
to the B.C. curriculum; 



b) 



, the documenting off areas where 
, "authorized 11 - commercial courseware 
/correlates with specific areas and 
levels of the B.C. curriculum; 



c) 



the negotiating of bulk purchasing 
arrangements and the right to copy 
exemplary courseware; 



d) 



the establishment of a delivery system 
for making courseware available to the 
field; 
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e) the documenting of specific areas and 
levels where courseware is lacking; 

f ) the continued support of an organization 
dedicated to the coordination of the x 
development of a sufficient quantity o,f 
quality Courseware employing the . \ 
expertise of subject area and computer \ 
specialists, and the resources of the ' 
Curriculum Development Branch; 

9) the evaluation and disttibution of 

locally developed courseware; find 



h) . support, either through, release time' or' 

financial assistance,, to teachers or 
districts working on the development of 
, > courseware. 



2. second major* concern was that ther^be* established 
^n information network to connect all educators using 
computers to a central'- source where information '.could be 
collected and disseminated". . 

:^ * \. ^ 

3. Educators felt that the Ministry, the k1 LWleges, and 
the universities must con£4nue tc^ ^uppo^t, in^sew^i^ 
training to provide for tlxe^tJif f erent levels of interest, 
expertise,- and experience of educators\within v the province, 

4. The Pilot districts also believed that it wafe 
essential that- the Ministry continue to provide . assistance 
for hardware and peripheral purchase, and to provide 
assistance both at the district and Ministry -level for a 
coordinator responsible for .computer programs within the. 
districts. . % * . - * 




\ ■ 

\ Summative Evaluation 
Methodology ok Summative Evaluation 



The Project team sought external assistance from B.C. 
•Research in conducting the summative evaluation. Two 
questionnaires were generated (Appendix 1) for^distr ibution 
ttf Pilot study coordinators anti teachers. 

The questionnaires were reviewed and approved by the 
PRC, a project review comgtitt.ee established by th€f Planning 
Centre in the Ministry of Education, in April. .They were 
mailed to the 12 Pilot coordinators and 200 participating 
pilot teachers in early .May. All coordinators responded to. 
their questionnaire, and, 3 60.3% rate of response was 
received from the teacher population, it should be noted ' 
that the 60.3% rate of resppnse was the, percentage of 
returned questionnaires from an estimated total that were 
mailed" out (-53). The rate of. response was -better from 
urban districts possibly reflecting either a poor estimate 
of the number of teachers involved in the rural districts, 
or a deficiency in cbinmuni eating with rural districts. 
However, i\o district wajs unrepresented in the body of 
teacher responses. (On some of the figures, and tables, the 
total number of coordinator responses will not total twelve 
nor will the percentage of teachers total one hundred due- 
to th^ir ^omission of that particular item.) 
K 



\ ■ 
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Results 



The two populations surveyed can be prof iled. according 
to:. 1) the use of the microcomputers, 2) pre'paredness, 3Y 
opinions, and 4) perceived needs. . 



Ifce UMS. of ifce. Microcomputers 



* Figures 1-4 _and Tables 1-5 provide- data relative to. 
the overall use/" of the microcomputers by the pilot study > 
teachers and coordinators. 



The. teacher population generally had access to an 
average of 4.0 microcomputers at the senior secondary 
level, 4.4 at the junior secondary level,'<2U0 at the *$. 
intermediate level, and 2.4 at the primary level (54). 
From these results, it can be safely assumed that the 
information, gathered reflected the experiences and opinions 
of the full range of teachers from K-12. * 



However, although teachers from _all' grade levels'were 
represented, almost half of the 100 jhicrocomputers in 'the 
projieet were used at the intermediate level with only 9%. 
used at the primary level. A factor that could possibly x 
account for this heavy use ak the ..intermediate lewej is the., 
availability of CAI materials at this level. \A y,!ear ago, \. 
when the pilot- proposals were designed, very .few {programs ' 
for primary 'students were available and this, combined' with 
primary students.' lack of familia'rity with* a keyboard and 
their lack of experience in working independently, probably 
accounts for the low percentage of use at the primary 
level. 



While only 4*4% of the pilot teachers had access-to ' 
the microcomputers for less, tfiah a week* 64% had access for 
six months or more (-figure 1). 1 This suggests that the 
majority of. the participating tejichers- had adequate * • * 
opportunity to explore the instructional potential of the ' 
microcomputer and bo .recover sufficiently from the ' • • 
Hawthorne effect to be'.able to provide a fairly objective 
assessment of the microcomputer's impact on the. learning 
environment, ' ; 



The twelve pilot district coordinators had 
responsibility for an average of nine schools with access 
to 11 # 5 microcomputers. 

Cross tabulation analysis reveals that at the 
Elementary level, almost all microcomputers were located in 
ciaqsrtoonrfi or libraries with the majority being located in 
the regular classroom. This location would appear to be 
consistent with further findings of this project that the 
ra&jor use at the elementary level was CAI, most frequently 
of .the drill -and practice type, in the basic skills areas 
of mathematics , language arts, social studies , and science , 
with regular students. | 

At the secondary level where the microcomputer was 7 
used most frequently in physics and computer science, , the 
microcomputer locations were split evenly between 
classrooms and computer labs (Figure 2) . • 

r - 

» 

When asked to give their oginion,on what they believed 
to be the most important Qse of the microcomputer (on a ■ 
scal^of 1-4 with 1 being the most/ important use), the ^ * ' 
responding teachers indicated that they felt thar^regular 
curricular augmentation was the most important use (1.77) , ' 
followed by administrative record keeping (2.75) , teacher^ 
training '(2. <>8) , and courseware development (2.55). 

_ - In actual use, the microcomputer was used 64.4% of the 
time to augment instruction, particularly at the elementary 
level (Figure 3} (Table 1). However, as the grade level 
increased so did the time- devotecl* to using 'the 
microcomputer to provide instruction not previously 
available. —Indeed, the majority of senior secondary 
students used the microcomputers for that purpose. For 
example,' in rural districts, where previously there was na # 
: acces's to computer facilities, the microcomputer was able 
to provide instruction in computer science that the 
"district* had riot been able to offer prior tp the* pilot 
project. * ^ / 

* " i 

The microcomputer's ability to provide instruction in 

freas .where sugh instruction was not previously available - 
n 30% of cases - argues for its cost effectiveness in 
broadening and equalizing educational^ opportunities f or_ 



rural and disadvantaged students. 

■. f The microcomputer was -used to replace traditional 
instruction in only 1.1% of cases. This jjmall percentage 
is probably due to the majority of the available courseware 
being what is termed by Chambers "adjunct" courseware, 
designed to augment rather than replace traditional 
instruction. It might also suggest that teachers' fears 
that the computer will replace them in the classroom appear 
to be' unfounded. Rather, it Confirms the use of the 
computer as a tool to assist the teacher. " ,T x 

1 ' / 

The second major use for the .computer was for 
courseware development (17%), followedlby teacher training 
(8%) , and<vadministraftive record keeping* (2%) . This order 
of uses was perhaps influenced by the Ministry's 
announcement that they preferred districts to use the 
microcomputers for creative and innovative applications 
rather than for administration .purposes. 

It is interesting to speculate^Qn, the reasons why the 
microcomputers-were used only 17% of ' the time' for ■ 
courseware.^development "although teachers identified it as 
an important use of the microcomputer. 

' ./ 1 ' . 

There are a number of factors that mighb^&ount for % 
this: • 

I. Time In the formative evaluation teachers requested 
financial assistance and release time to upgrade their . 
skills and develop courseware. 

-2^ Access ifi Microcomputers The limited access teachers 
Had to th.e microcomputers was considered to be 'a major 
impediment to the teachers meeting their objectives'. If 
the computers were used 64.4% of the time- to augment 
instruction, little microcomputer time was* available for v 
courseware -development. , ' . 

. • 

' J ■ 

3. Incentives The courseware development' fund which was 
t<5 provide the incentive for B.C. ' specif ic courseware was 
the least ujfred support service in the project. 
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4. Experience The senior secondary teachers, 5 50% of whom 
had previous computer experience as compared to 6% for 
primary teachers, used the microcomputers 31,2% of the time 
for -courseware development, / Over one thifd of the pilot 
teachers had had no computer ^experience or training prior 
to theiryparticipation in the pilot. . 

5. Interest Ninety-five percent of the teachers and all 
of the tfodrdinatOrs were highly enthusiastic about; a 
continued involvement with microcomputers in education 
(Figures 17 and 18) , and the majority of the participants 
requested {future in-service training in topics relevant to 
courseware* development (Table 16) . . 

6. Availability : of Commercial ^Material It is interesting 
to note that the intermediate teachers who used the 
microcomputer for CAI the -most ^possibly because of the 
quantity of courseware available at this level) , used the 

microcomputer the least for courseware development, * 

suggesting perhaps that when courseware is available 
commercially f teachers' do not feel the need to develop 
courseware. . 



It appears that lack of access to the microcomputers, 
lack of time to develop, courseware, and lack of experience 
^were tKe major factors in the low 'emphasis on courseware 
development among the participating teachers. It is . 
interesting to note that the financial incentive of the 
courseware development fund^did not, promote courseware 
development : in the province. 



Any such speculation as to the reasons. ;why teachers 
-spent so little time in developing courseware is crucial to 
the future of the instructional uses of microcomputers 
since it is generally agreed that the lack of a sufficient 
quantity of goocj courseware has been la major, impediment in 

the widespread proliferation "of CAI. * \ 

♦ — 

* * \ . 

( . In addition, the summative evaluation^ ound that at- 
the. primary> intermediate, and junior secondary levels; the 
subject area in which the computer was" used most often was 
in mathematics. The second major use was in language arts 
followed by social studies and science. At the senior * 
secondary level, the major subject area for microcomputer 
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use was in physics followed by computed science, chemistry, 
business education and l data processing /(Tables 2 & 3) . 

• jr * 

The use. of CAI in these subject are<Hs is consistent 
with the availability of courseware in these areas and 
perhaps also reflects the schools 1 concern with augmenting 
instruction in the basic skills areas'. 

, . CAI Vas used with regular students in over two thirds 
of the cases except at the junior secondary level when it 
was used* for regular students 47-8% of the tinfe and for 
remedial, students 23.9%. * 



. The use of the microcomputer approximately^bne ijuarter 
of the timfe at.,/the junior ' secondary level to provide 
remediation suggests that the § microcomputer *s demonstrated 
ability to' provide patient, individualized drill yfcnd 
practice was taken advantage* of to, remediate junior 
secondary students in basic 'skills areas*- This may 
indicate that junior secondary teachers were able tov, 
provide remediation which they might not have been -able to 
offer without the assistance of the microcomputer as an\ 
instructional tool. N 



At the .primary, intermediate, and junior secondary 
level, the major emphasis in microcomputer applications was 
in .drill and practice followed by educational, games. At - 
the senior secondary level, the • emphasis shifted to problem 
solving ^followed by* drill and practice and tutorial 
applications (Tcible 4). ~" 



Again/ the emphasis in applications probably w.as 
dictated by the availability of courseware and also by the 
nature of instruction at that level. Elementary schools 
generally .spend a considerable amount of time in providing 
drill- and practice on skills and concepts introduced by the 
teacher. Certainly , "the majority of CAI programs on the „ c 
market at the elementary level are drill and practice, 
^programs in the , basic skills 'areas. ■ . 



. At the secondary level, many of the programs on the 
market provide* demonstrations, Simulate laboratory 
situations or manipulate data that has been entered by the 
student.- The 'emphasis at the secondaty JLevel tin problem 



problem solving in instruction and the availability of 
programs whiciTcan be used in problem solving likely 
account for- the Emphasis on this CAI application a-t-the_ 
senior secondary level. 



Across all levels , the computer was used 64% of the 
time for regular students, 15% for remedial students, 10% 
for the gifted, and the remainder of the .time for the 
physically disabled and the emotionally disturbed (Table 
5) . 



* Although some researchers have argued th^t the best 
use of the microcomputer is to provide instruction for 
students disadvantaged in the regular learning environment 
the majority of the participating teachers in the pilot 
project used the microcomputer in their regular classroom, 
.to augment the tradi 
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TABLE 1 



SCHOOL USE OF MICROCOMPUTERS • 

PERCENTAGE OF TEACHERS MATRIXED ACCORDINGHTQ USE AND 
! ' y SCHOOL LEVEL *. ~ 



Admin.. Record 
Keeping 



0.0 , 

m ^ CAL ~ m 54.3 

Teacher .Training 10.3 s 



Courseware 
Development 



10.0 



0.5 
76.5 
'6.4 

8.9 



Primary Inter mediate Jr. Sec. Sr. "Sec. 

, r— 2.2 



51.5 
10.5 



2.8 
60.9 
9.6 



20.6 " r ****31.2 



/ 
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TABLE 2 




o 

* 


f 




f 


PERCENTAGE OF 


TEACHERS -ACCORDING 
AND SUBJECT AREA 


TO GRADE LEVEL 




f 


* * * \ 

Elementary was used when the grade^ listed | 
intermediate. -Secondary was used when the 
junior and senior secondary, 1 


spanned primary and 
grades listed spanned 

* \ 
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TABLE 3 

**V • - 

PERCENTAGE OF TEACHERS ACCORDING TO INSTRUCTIONAL 
USE AND SUBJECT -AREA 

Regular Remedial Enrichment Computer 
, Literacy 



Art 


Z . 0 




2.6 


5.1 


Dusiness r<ciuc^uion 


"7 "7 


"3 /I 


4 • 3^ 


6 . 8 




Z • O 


/ . D 




1 . 7 


Loiupuuer ocience 


Q /l 




7 . 7 


20 . 5 


Data Processing 
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0.9 


6.0 
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11.1 


10.3- 
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2.6 


Foreign Languages 
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4.3 


0.9 


Industrial Arts 






, 0.9 


0.9 


Language Arts 


18.8 


12.0 


17.9 


10.3 
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51.3 


41.0 


44.4 


30.8 


Music 


6.8 




12'. 0 


5.1 
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0.9 


6.0 


1.7 


Science 


16.2 


3.4 


23.9 


6.0 


Social* Studies 


19.7. 


7.7 


19.7 


6.8 
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TABLE 4 



PERCENTAGE OF TEACHERS ACCORDING TO APPLICATION 

AND SCHOOL LEVEL 



Primary Inter- Jr . Sec , 
mediate 



Sr .Sec, 















*> 




% 


cfassroom Management^ 


-0.2 


3.5 


5.2 


1.8 


Worksheet Generation 


0.1 


1.1 


3.2 


. 2.3 


Drill and Practice 


40,0 


34.6 


30.8 


19.. 3 


Simulation 


1.4 


11.4 


6.4 


8.9 


Tutorial 3 


6.7 


8.3 


5.2 


11-. 2 


Educational Games 


20.00 


22.5 


16.0 
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^ TABLE 5 

PERCENTAGE OF TEACHERS ACCORDING TO TYPE OF 
STUDENT AND SCHOOL LEVEL 



Primary Inter- ^'Jir.Sec. Sr. Sec. 
. . mediate . . _ 



Regular 
Remedial 
Gifted 
Handicapped 
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Preparedness of p_jio_t Participants 

Thirty-seven percent of the responding teachers and 1 
■of the 12 coordinators reported having had no previous 
experience prior to their involvement in the pilot proiect 
(Table 6) . i « J 

- • " \ - " • ' 

v, a . A PP roximat ely one fifth ! of the responding participants 
nad taken university or college computer courses or had 
previou's computer experience '.(Table 7). The higher ' the 
grade level, the greater percentage of teachers had had 
prior experience with computers. .This- ranged from 50% of 
senior secondary, .teachers %o 6$. of primary teachers. 

Teachers estimated their computer literacy level at 
2.7 (on a 5 point scale with 1 being the lowest), whereas 
coordinators estimated that they had a computer literacy 
level of 3.4 (Figures 5 & 6) . Secondary teachers, • - 
reflecting their prior experience with computers, rated 
their computer literacy higher than did elementary 
teachers. 

ik. 

Over 65% of the teachers and 10 of the 12 coordinators 
felt that during the course of the year they had been • , 
self-trained (Table 7) V ' 



_ After an initial jointly sponsored workshop invplvinq 
personnel from. the Ministry and the. Universities in May, '» 
the participating pilot districts were responsible for 
organizing in-service training for their own teachers. 
Table 7 indicate^ that 54.5% of the responding teachers and 
6 of the 12 coordinators participated in local, district 
Sponsored in-services. The coordinators generally were 
responsibly for the organization of district in-service 
offerings. 



In their "self-training," coordinators and- teachers 
(Tables^ 9)^ th6Y found to be useful support services 



The Project team/Ministry personnel, the monthly 
publication, "Micro-scope," computer journals and 
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magazine, and the Apple Manual were identified as being 
"very helpful" by the majority of the coordinators. (Taffcle 
8) • ■ - 



The -Reference Manuals, Volumes I and II , the Project > 
team bulletins^ hardware and* courseware evaluations and 
demonstrations, the MECC materials, the Demo diskette, the 
university based workshops and the Apple Manual were judged 
to be '"moderately^ helpful" to the majority of the 
coordinators. *Nine of the 12 coordinators did not make use 
of^the courseware development fund and "6 of the 12 did not 
make use of any of the computer organizations or 
associations within the province 

The majority of the teachers, on the' other hand, did 
not use any of the items or the services* except their local 
district personnel, the Apple Manual, and- a demonstration 
diskette of programs. 



It is significant to note that over 65% -of Jthe 
teachers and 10 of the 12 coordinators felt that they had 
been "self-trained". This would seem to indicate that 
either' the majority of participants preferred this 
approach, or that they had been forced through* 
circumstances to learn on their own. As 60% of the 
teachers and '8 of the*\12 coordinators felt that , their pre- 
&nd in-service training had been inadequate -or ^only 
partially adequate (Figures 7 & 8) , it„ appears \hat . a quite 
a number of the participants felt that "more provision, for 
pre- and in-service training- should have been made. 
However, it is .evident that the districts took on the 
responsibility for providing workshops and the 
participating teachers took advantage oj: whatever 
opportunities were available to inoreas^ their knowledge 
"and experience in this area (Tables 6 & 7) . 



c 

Subjective unsolicited comments on the questionnaire 
form indicated that, teachers felt -that it was their 
pre-^service training before the pilot that had been 
inadequate in preparing them for:. their participation in th^ v 
pilot. The teachers who felt that they were using the<pilot 
year* to explore the potential^ of the microcomputer in ;an 
educational setting appeared to be less concerned aboqt.the 
inadequacy o of their pre-service training* 1 
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It is significant to note that the Ministry's 
commitment to provide field support for the participating 
districts- through a central support agency appeared to have 
been an effective and useful approach. As discussed 
earlier in the report, thev central ' support agency was to . 
provide field support through information collection and' 
dissemination and through the coordination .of microcomputer 
efforts throughout the province". -As was indicated in the 
coordinators 1 identification of the •support services that 
were used, the items and activities of tfce ceritral support 
agency were identified as moderately or very, helpful by the 
•majority of the/coordinators . 



This is*also an indication x that jthe type of support 
services that the Project teamTprovided- were wha^ were- 
needed by the coordinators, i.e., a central agency to 
provide information on computer activities and applications 
throughout^the province, to put peoj^e. in touch with others 
who share similar interests and concerns, to purchase and 
ev.alQate hardware and courseware and to share this , 
information with the field, and to act as a coordinating 
agency between the ; field and the Ministry. 

9 However, very few of the services and very little of 
the information provided ^by the Project team were * indicate 
.as being used by the participating teachers'. This would 
appear to indicate that the type of information' that was 
provided to -the coordinators was % not of interest to the 
teachers, that the' information was not relayed from, the. * 
: coordinators tb -the teachers*, or that^the information 
reached the tpachers but .not. in its* originai^form. 



Eleven of the 12 'coordinators were perf arming their ; 
computet coordinating duties over and above their regular 
^duties in the district. On the average, each coordinator 
yas responsible for 9 schools, in the interviews for the/ 
formative evaluation,* coordinators repeatedly compiaihea 
about the lack of time to fulfill tfceir Qbligatitfhs. it is 
reasonable* therefore, to assume that" part -of the r^son 
Why the teachers did not use some of. the items or ^support 
services was because the coordinator simply did riot have 
enough time to ensure that all the information was relayed 
to t^e teachers in the schools. 



It is also very likely that the Coordinators shared 
the* information with the teachers but that* the teachers 



were not aware that-.the information was coming from the 
source listed on the project evaluation questionnaire. 
This interpretation would appear to be confirmed by the 
fact that over 80% of the teachers indicated finding their 
local district 'personnel moderately or very helpftil. 



The te^aers and the coordinators 1 use of the services 
available to tnem seems \o indicate that it i/S not? 
reasonable ±o expect teachers individually to use the * 
resources of a centrally located' support/agency f but it is 
reasonable ^nd. effective for them to use a resource within 
their district.' Similarly , it would appear t^at a district 
coordlriat^Ojf will, use a central agency and will be viewed as 
"helpful~and useful- by % the computer using teachers within 
-the, district. However , it is evident that for this type of 
delivery system to work ef festively , the communication 
between the central agency and the coordinator and between 
the coordinator and the teachers must be guaranteed *by . 
ensuring that all the participants h#ve sufficient time and 
resources to take advantage of the system. 



•It is 'interesting to note that both the coordinators 
an*3 tjie teachers identified the Apple Manual as a 
significant resource in their "self-training." As one of 
the reasons *why the Apple was chosen for the pilot was the 
clarity of 'the manual for the new 'user f the Ministry's * 
choice of the Apple appears to be justified in this 
respect. 
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FIGURE 5 
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FIGURE 7 
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TABLE 6 
PRESERVICE TRAINING 



% of teachers 



# of coordinators 



None 37,4 

Previous computer experience 18,3 

University or College 21,7 
computer course 

U,B,C. Summer Seminar 17,4 

U, Vic. Apple workshop 11,3 

District sponsored workshop 25.2 

Other 7 m o 



TABLE 7 
IN-SERVICE TRAINING 



1 
5 
5 

5 
1 
4 
2 



% of teachers 



# of coordinators 



Ministry sponsored 
in-services 

District sponsored 
in-services 

Colleague assistance 

Self training 

Other 



9,8 

54,5 

54.5 
-65.2 
9.8 



6 

10 
2 
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TABLE 8 

p 

SCHEDULE OF COORDINATORS' USE OF SUPPORT SERVICES 



NOt m Not 
Used. Helpful 
At All 



Moderately 
Helpful 



Very 
Helpful 



The Complete Reference, 
Manual for the 
Instructional Use of 
Microcomputers 

JEM Reference Manual 
Volume II 

The JEM .Demo Diskette- 

JEM Bulletins 

MICROSCOPE 

Related journals or 
magazines 



3 
2 

1- 

0 

0 



1 
0 
0 

1 



JEM courseware evalua- 






tions 


0 - 


0 - 


Apple manual 


0 


0 


MECC courseware 


1 


0 


Courseware demonstration 


2 


0 


Courseware Development 


9 


1 



Fund 

Local district personnel «3 0- 

JEM Research Team/ 0 0 

Ministry personnel 

Other organizations or 6 < . 0 
associations ^(please 
specify) , * » t 

University-based work- 3- 0 
shops 

District-based workshop 3 0* 

Other (please specify) 11 ' CU 
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6 
7 
5 
5 

7 
6 
6 

8 

1 

5 

4 . 



6 
4 

1 



3 
4 

\ 7 
6 

5 
6 
5 

2 

1 

4 

8 



3 

5 > 
0 
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TABLE 9 



SCHEDULE OF TEACHERS r USE -OF SUPPORT SERVICES 



Not Not Moderately ( Very 

Used Helpful Helpful Helpful 



At All 


The Complete 'Reference 
Manual for the 
Instructional Use of 
Microcomputers 


41.0 


2.9 


42.9 


13.3 


JEM Reference Manual 
Volume II 


50 5 


a n 


An a 


5 . 1 


The JEM Demo Diskette 


22.8 


5.9 


47.5 • 


23.8 


JEM Bulletins 


■ 51.0 


7.1 




8.2 


MICROSCOPE 2 ' 


45.6 


/ . 0 


j / . y 


8.7 


Related journals or. 
magazines 


49. 0- 


6.0 


33.0 


12.0 


JEM courseware evalua- 
tions 
.Apple' Manual 


48.5 
■ 9.1 


14.1 
0 . 9 


27.3 
34.5 


10.1 
55.5 


MECC courseware 


32.0 


5.0 


38.0 


25.0 


'Courseware demonstration 30 . 7 


D • U 


'41.6 


— 22.8 


Courseware Development 
Fund " ■ „ - 


81.9 


2.1 


7.4 


8.5 


Local District Personnel*^ # .g 




35.8 


46.8 


JEM Research Teajn/ 
Ministry personnel 


58.6 


4\0 


32.3 


v 5.1 


Other Organizations or 
associations (please 
specify) 


83.1 




6.8 


10.2 


University-based work- 
shops J 

District-based workshop 


58.9 
33.3 


i.r 
4.0 ■ 


24.4 \ 
37.4 


/£5.6 
/ 25.3 


Other (please, specify) 


64.0 




4.0 / 
a 


32.0 
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Subjective Findings 
ppinions 
Recommended Use 



'Consistent with how the microcomputers were used in 
the pilot study are the opinions of respondents relative to 
the micrbcomputers desired utility. * 

As discussed earlier in this report, all of the 
coordinators and the majority of the teachers ranked. CAI as 
the most important use of the microcomputer, with 
^courseware development ranking second in importance 
followed by teacher training and administrative record 
keeping (Table~10) • Although teachers felt that courseware 
development was an important use of the microcomputer, in 
actual fact, it was used only 17% of the time for this 
purpose. 



Half the teachers felt that the best location for the 
microcomputer was ii) the regular classroom yhile 36% felt 
that they should be placed in a computer lab (Table 11). 



A majority of the coordinators and teachers 
recommended that microcomputers be introduced at the 
primary level. None felt that they should be introduced at 
the senior secondary level 'although fcjme senior secondary 
teachers felt that microcomputers- should enter the school 
system at the junior secondary level (Figures 9 & 10) . 

Approximately 50% of the teachers indicated that they 
preferred that the microcomputer introduced into the 
school system as quickly as possible (Figure 1) . 
Thirty-seven percent wanted to see a gradual introduction 
of. the technology, .and 15% indicated that they wanted to 
see more thought given to the question, 

/ > 

The^oordinators were more cautious. - Seven of the 12 
indicated tKatr-%heythought microcomputers should be 
introduced ii)bo theSchoQls gradually (Figure 12) / 
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Unsolicited* comments on this item of the questionnaire 
repeatedly emphasized that the respondents wanted to see' 
microcomputers introduced .into.the schools, but only if ' 
.supported and accompanied by solid, cbntinudus pre-^nd > 
in-service training. 




The teachers were* evenly split in 'their opinion as to 
(hether the microcomputer provided instruction that was 

*ss effective than f as effective a3,*or better than 
traditional instruction (Figure 13) . The cautious 
acknowledgement by the majority of* the t'eachers that they 
felt that using the microcomputer provided instruction that 
was as good as or better than traditional instruction is 
consistent with the literature which genetally 1 agrees that 
in some learning situations, instruction with the-computer 
is more effective than with traditional instruction (Figure 
14). 



Almost all of the coordinators and all of the teachers 
judged student -motivation to be as good as or better with 
the microcomputer than with traditional instruction. Over 
90% felt that^tudent achievement was .as good as or better. 
They appeared \o have mixed feelings about the 
microcomputer's cost-effectiveness (57) f but the majority , 
-were of ^the opinion that the microcomputer was less 
effective in the type of qourse of f ered ^(Table 12). 



All of the coordinators and 92>5% of the teachers 
believed that the quality of iiAsfc^uction was^enhanced by 
the use of the microcomputers; all of the coordinators and 
94.1% of the teachers felt that -the quality of student 
learning was similarly enhanced. 



f f From the information included in subjrective comments 
piTthe effectiveness items* of the questionnaire* it appears * 
that teachers felt that the motivation provided by the 
colour and the , visual displays; the involvement encouraged 
by the interactive capabilities of the microcomputer; the 
immediate corrective feedback; the branching capabilities; 
the ability to provide for different levels" and paces of 
instruction; and the carefully sequenced^instructional. 1 
design were some of 'the features identif ied-by teachers as 
enhancing instruction. They indicated that the 
microcomputer, while demanding a high degree of ' 
concentration, challenged and 'motivated 'students, at all 
levels err* interest and ability. One teacher pointed out 




that using the computer gave students a new area to ffeel 
confident about while otteers .indicated that it had free& 
them from mundane and time-consuming* tasks. A number of ^ 
•teacher^ pointed out that the microcomputer was obviously 
effective in teaching such courses as computer science, t 

I 

However , ,a number of teachers gave reasons why they 
felt that the microcomputer w<as less effective than 
traditional instruction. The % y mentioned that young 
students cannot be relied upon to work independently with 
the microcomputer; that the all important give and take 
between the teacher and student in question and answer 
sessio ns is l ost; that most of the courseware that they 
-att^ffiptea to "use ira&^of an unacceptable quality; that 
programs were too inflexible in design;" and that using the 
microcomputer took more time and trouble than it we^s worth. 



* 

ipnas 



On this item* teachers oyer and over again empnasized 
that >the microcomputer was at its best when. used as an aid 
to instruction and not as a substitute to traditional 
instruction. 



The majority of senior secondary teacfo&ts reported 
courses which uge<3 the microcomputer to. be as good as or 
better than traditional methods , probably Reflecting the 
microcomputers use at this level <as an aid in the teaching 
'«Df, .computer science, °text editing, data processing, and in 
science labs where the microcomputer was used to provide 
demonstration^ and simulations. There was less satisfaction 
for intermediate and junior secondary than for' primary 
teachers who/ perhaps, had fewer expectations both for the 
microcomputer and for the students 1 use of it. 

All of the coordinators and the majority of the 
teachers felt that students were either enthusiastic or 
highly enthusiastic in their support for microcomputer 
instruction and use (Figures 15 & 16) . Similarly, all of 
the coordinators and 95t6% of thh teachers indicated * that ■ 
they were either interested or very interested in continued 
involvement With the use of -microcomputers for 
instructional purposes (Figures 17 & 18) . Both 
coordinators and teachers agreed that in the majority of 
cases, parents were either enthusiastic or very 
enthusiastic toward microcomputers iin the schools (Figures 



V 



31 



50 



In summary, it, was recommended by the participating 
teachers and coordiria tors that the microcomputer^^ 
introduced into the school system at all levels to enhance 
and support traditional instruction where appropriate and 
cost effective, and that the introduction of the 
microcomputers be accompanied by solid in-service and field 
support. 
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TABLE 10 

AVERAGE RANK OF IMPORTANCE 

A 'number 1 indicated the most important, number 4 least 
important. The first column represents the average teacher 
ranking, the second the average coordinator tanking. 





Primary 


Inter- 
mediate 


Jr. 


Sec. 




Sr. Sec . 


Admin. Record Keeping 


3.1 


3.5 


2.9 


3.4 


2. 


6 


3. 


2 


2*4 


3.1 


caV 


2.0 


1.0 


1.5 


1.0 


1. 


8 


1. 


0 


1.8 


1.1 


Teacher Training •' 


2.8 


2.7 


2.7 


2.8 


2. 


5 


3. 


0 


2.7 


3.: 


Courseware Development 


3.0 


3.1 


2.7 


3.1 


2. 


4 


2. 


7 


2.1 


2.( 



TABLE 11 



BEST LOCATION FOR MICROCOMPUTERS . 

% of teachers 

Regular classroom 



Special computer lab. 
Library 

Resource Center 
Other 



52. -8 
36. 8 
4.7 
4.7 
6.9 
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LEVEL MICROCOMPUTERS SHOULD BE INTRODUCED. 
FIGURE 9 
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FIGURE 11 
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MICROCOMPUTER VS. TRADITIONAL INSTRUCTION 
FIGURE 13 
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.TABLE 12 ^ 

INSTRUCTIONAL USE OF MICROCOMPUTERS' VS . TRADITIONAL INSTRUCTION 

The first column represents the % of teachers; the second the 
number of coordinators, M 



1 

Less effective 


As 


good 


, Better 


Cost effectiveness^ 


45.6% 


3 


35. 


6% 


5 ' 


18*9% 


m 

,0 . 


Student motivation 


1.9% 


0 


27.' 


1% 


0 


' 71.0% 


8 


Ease of use , 


24.0% 


2 


51. 


0% 


5 


25.0% 


0 


















-Student achievement 


8.4% 


■ 0 


58. 


9% 
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32.6% 
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PERCEPTIONS OF STUDENT'S ATTITUDES 
„ ' FIGURE 15 
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OWN INTEREST IN CONTINUED INVOLVEMENT WITH MICROCOMPUTERS 
% of teachers . • • • ' \- 

FIGURE" 17 
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PERCEPTIONS' OF PARENT'S ATTITUDES 
FIGURE 18 
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Subiective Findings 
Opinions 
Perceived Needs 



All b of the coordinators arid 72,4% of the pilot 
teachers felt satisfied or, very satisfied with the pilot 
project (Figures 20 & 21) .' Nine ^of the 12 . coordinators felt 
that they had met their original objectives for the 
project, but 57.9% of the teachers believed that they had 
met their objectives only to a limited extent, and only a 
third of them felt that they had "mostly" met their 
objectives (Figures $2 & 23}. Although districts were 
generally encouraged to comply with their original proposal 
objectives, half of the teachers and half' of the 
coordinators indicated that their original objectives had 
changed (Figures 24 & 25) . i# However , only half of the 
teachers and 4 of the 12 coordinators felt, that they , had 
been able to meet their new objectives (Figures j26 & 27) , 
suggesting that unrealistic , original objectives were only 
part of the reason for whatever dissatisfaction was felt. 

Approximately half of the participating teachers -and 8 
of the 12 coordinators- identified the limited availability * 
of microcomppter^sas_an 'impediment to? their reaching their 
objectives. ' The lacK>»o£ availability of microcomputers 
obviously is a matter that can only be. addressed by funding 
either at the districts or Ministry level, but it is 
interesting to note that conjtif^ry to fears that the 
microcomputer will go the way of educational television, it 
appears that' there was** too heavy a demand>for the machines 
that were available. ^ - 4 

The second nfajor . impediments identif ied by 9 of the - 
coordinators and 47.3% of the fltea£fter ( s was the lack of 
courseware. Teachers .were not as^ed to indicate whethe£ 
this was from jt lack of funding to purchase courseware or . - 
from a ladle of good, relevant' courseware to purchase, lp,ut 
interviews with teachers and 'coordinators for the formative 
evaluation indicated that both "funding and good courseware 
were lacking. 



The evidence that approximately 60% of the teachers 
and 8 of the 12 coordinators felt that their pre- and 
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in-service training had been inadequate or only partially 
adequate suggests another of the reasons for. the 
dissatisfaction that approximately 30% of th^ teachers and 
3 of the 12 coordinators felt with the project; Subjective 
comments by teachers indicated that many had begun the 
project with unrealistic objectives based on their "lack of 
knowledge and understanding about the capabilities and 
limitations of the microcomputer. One third °of the 
teachers had 8 had no previous experience with computers, and 
42% indicated that inadequate preparation contributed to 
the difficulties -they felt in reaching their objectives 
(Table 13). A quarter of them „also cited insufficient 
in-service opportunities as a contributing factor. 

Only 2 of the' 12 coordinators, however, felt that 
lack of preparedness was a factor although the majority did 
feel that there had -been inadequate pre- and in-service 
training. The coordinators, although recognizing the need 
for training, had judged themselves to be fairly computer 
literate and this may account for their not identifying - 
preparedness as a factor in their not having reached their 
original objectives. 



t. 



Because of the arrangements with the central hardware 
purchaser, pilot districts Were obliged to'serid their 
microcomputers to Victoria for service and maintenance. 
One quarter of the teachers and one third of the - ' 
coordinators felt that this had been a problem and in the: 
interview ancl questionnaire comments, they suggested that 
in future, se'rvicing should be arranged locally or 
microcomputers with service contracts should be purchased-' 
locally to avoid this problem. Generally, it was agreed"; 
-however, that the App],e II had been very serviceable and 
trouble free. 
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When asked to give an opinion as to which inservice 
components should be emphasized to assure the effective 
integration of microcomputer technology' into the sthools, 
both coordinators and teachers felt that the rnajpr emphasis 
shculd be on. using teacher aids, learning integeV and 
applesof t BASIC, and reviewing and running commercially 
available materials. They also indicated that they felt 
there should be some emphasis on computer oa*e an^ 
maintenance, interfacing the microcomputer to video, and 
using authoring languages (Table 14). A number of, teachers , 
indicated on their questionnaire forms that they thbu'ght it 
was essential that in-service training provide assistance/ 
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to teachers ift strategies for integrating the computer into 
the. regular classroom and incorporating CAI programs into 
the lesson plan and the established, curriculum. It was also 
pointed out that the list of choices should have included 
programming in machine language, and information on 
operating systems, 

^ The. coordinators and teachers' personal preferences 
for in-service topics reflected their own level of computet 
literacy and the emphasis they placed on in-service topics 
as described above. 



> Both teachers and coordinators expressed a personal 
interest in pursuing further training in authoring 
languages although neither of t,hem indicated in the 
previous item that 1 they thought that this topic should 
receive much emphasis. The coordinators expressed less 
interest than the teachers in teacher aids and integer and 
applesoft BASIC/ but expressed more interest in authoring 
languages, Pascal, and computer care and maintenance (Table- 
15) . 



It is interesting to note "that teachers' requests for 
future in-service 'represent the needs 6£ a teacher 
population that has had a good introduction to using the 
microcomputer and is now ready to move on to more 
challenging activities and topics. For example, 40% of the 
teachers did not want to spend time learning how to 
assemble the components of a'' microcomputer system, but *. 
almoat 100% of them indicated that t^ey wanted to ;tearn 
authoring and programming languages. Similarly, tfre 
coordinators, already judged to be at least reasonably ^ 
liberate, indicated an interest in such 'future' topics as 
interfacing the microcomputer to the videotape player and 
learning Pascal, * „ 



N.Both coordinators and teachers preferred the 
in-s»rvice format of either occasional one day workshops 

regular program throughput the year. The teachers also 
felt that it was important to have access to an experienced 
consultant as needed (Table 16). Teachers commented, both 
in the format iVe and the summative* evaluation, ^that it was 
unreasonable for the schools to expect teachers to become 
computer literate on their own time and they emphasized the 
need for release time and financial assistance for teachers 
to attend evening and summer school courses and to assist 
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their less computer literate colleagues. As one teacher 
put it, with his knowledge of computers, he was a "hot 
item". 
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DEGREE TO WHICH OBJECTIVES WERE MET 
FIGURE 22 • 
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TABLE 13 



IMPEDIMENTS TO MEETING INITIAL OBJECTIVES 



% of teachers ' # of coordinators 



r j Completely Satisfied 6.3 - 1 

Original scope unrealistic * 10.7 .4 

Inadequately prepared 42.0 2 

Limited availability of 57.1 8 
• microcomputers "* ^ 

Problems with servicing and 24.1 4 
maintenance ^ 

Back of peripherals and 43.8 , 2 
software 

^Inadequate courseware ( 47.3 9 

Poor district coordination ^\ 8.0 0 

Poor Ministry coordination 8.0 ~ 0 

Insufficient in-service 24.1 4 
opportunities 

Lack of district support ,10.7 2 

Others 1 17:0 2 
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NEW OBJECTIVES MET 
FIGURE 26 
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TABLE 'in. 



DECREE TO WHICH IN-SERVICE COMPONENTS SHOULD BE EMPHASIZED 

* ' ' » - 

The first column represents the % 6f 'teachers, the /second * 
"the number of coordinators. 1 * ' " \ 



emphagxs 



Little 
V emphasis 



Some- 
emphasis 



Much 
emphasis 



Assembling < the Apple 3.7 
/System , * ' \ ' 

, Running commercial q g 
materials • 

• <? * 

Reviewing ''commercial 0 . 9 
* matej rals 

i 

Usihg teacher 'aids l t . 8 

Using authoring 3.9 
languages 

Learning- integer ancT4.5 
Applesoft-* BASIC. 



PascaJL 



r Interfacing Apple 2.2 
with Video 

Computer care , and , *\ 3°t-6 
* maintenance 

Other - _ < " ' 
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1 
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TABLE 15 

IN-SERVICE PREFERENCES 

The first column represents the" % of teachers, the second 
the number of coordinators. 
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TABLE 16 



DESIRED IN-SERVICE FORMAT 



% of teachers # of coordinators 



Series of after school 
workshops 

Occasional one day 
workshops * {m 

University/College 
summer course for 
credit 

One week summer workshop 

Regular program throughout 
school year 

Access to consultant 
Other 



12.6 
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20.7 
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Conclusions and Recommendations ' 



The purpose of The Instructional Uses of 
Microcomputers- Project was to gather information regarding 
the use of the' microcomputer within the school system of 
British Col.umbia. It was to be an exploratory project 
which wouJLd rely on the creativity and the involvement of 
the teachers, and the administrators in the participating 
school districts. 

Recognizing the need to allow freedom for teachers to 
develop their expertise, to gain experience,, and to • 
experiment in. a classroom setting, and taking into 
consideration the limitations in available resources, the 
project was designed for f lexifc>ility. The questions raised 
:at the beginning of the project were deliberately general 
ones and were designed to gather information rather than to 
provide definite answers. 



The project provided very useful information on the 
province's actual and recommended use of the microcomputer 
in an instructional setting. The experiences ^nd opinions 
of the teachers and administrators in the province of B.G* 
appear to be generally consistent with what is reported in 
a search of the literature which has been included 
following this section of the report. - 




The majority of the -teachers across all grade levels 
felt that instruction with the microcomputer, was ajs 
effective or more effective than traditional instruction in 
certain learning situations. They cited increased 
motivation and achievement gains as what they felt to be 
the major reasons for the enhancement of the learning 
situation through the use of the microcomputer. The 
majority of the teachers were also of the opinion that <, 
students* attitudes toward learning was improved as they 

were very enthusiastic about the opportunity to use, the ~ 

microcomputer ^or instrufction* x 



When asked whether they % believed the microcomputer was 
aNcost effective method of instruction, few- teachers were* 
prepared to give anXopinion but of those who di<3, a small 
majority felt it wasXless cost effective than traditional 
instruction. A search\>f the literature indicates that 
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researchers have-been unable to answer this question 
satisfactorily. 



The participating teachers agreed with the literature 
that the computer's advantages include its ability to 
individualize the instructional process; to simulate 
experiences not possible without a computer; to provide 
immediate reinforcement and corrective feedback; to 
motivate students; to provide carefully sequenced 
instruction; and to provide courses that would not have 
been possible without the use of the computer. 

Although the teachers indicated in the formative 
evaluation that computer literacy was a major focus in 
their microcomputer projects, the summative evaluation 
questionnaire neglected to include this focus as a 
potential use of the microcomputer-. It was therefore not 
possible to determine to what extent the teachers in the 
province felt that computer literacy was a rationale for 
supporting the introduction of microcomputers into the 
school system of the province. However, the formative 
evaluation and subjective comments provided by the teachers 
and coordinators indicated that they believed that computer 
literacy should be^ a major goal for the students and 
teachers in the province. This is consistent with the 
^opinion of educators reviewed in the search of the 
literature. 



The impediments to implementaipn identified by the 
participants in the project are, for the most part, 

- consistent with* those identified- in- the -literature? — — 

Researchers have identified .insufficient funding to 
purchase hardware and courseware, the diversity of 

languages and hardware systems, poor quality and 

insufficient quantity of courseware, lack of knowledge 

amepg < teachers, and a poor attitude among teachers as m d 

impediments to the integration of computer technology into 

the scho ol sys tem. ' _^ 
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"'The pilot project participants identified lack of 
access to hardware, lack of courseware, a nd l ack of 
training and. in-service opportunities as £fie~ factors which 
had in'ade it difficult for them to meet their objectives. 
As all the participants in the project were using the same 
miprpcomputer , there were few problems associated with 
diversity of hardware systems. The majority of the. teachers 
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in the project were very .enthusiastic and indicated that 
they would like to continue to be involved in the use of 
microcomputers in education. However, although the 
attitude of the teachers in the project was favourable, 
there was no measure of the attitude of teachers in the 
province who were not involved in the project. 

V 

Of all the potential applications for the computer in 
education that have been identified in the literature, 
participants in the project used the microcomputers for 
administrative, professional development, library, testing, 
instructional aid, instructional management, computer 
literacy and computer awareness, computer science, and 
computer assisted instruction applications. This identifies 
nine of the dozen potential applications described by Watts 
(52) . 

le general concensus of opinion among pilot project 
participants and the Project Team was that microcomputers, 
witih solid and continuous field support, should be 
-introduced into the school system at the primary level in 
numbers per classroom increasing over time as teacher 
familiarity increases, as £he quality of courseware 
improves, as more becomes known about the effective uses of 
the computer in education, and as the finances of the 
provin ce and the schoo l ^isfcririi-fi "permit- . , : - 

It was also the general concensus of opinion that 
these microcomputers should be used primarily for computer 
assisted instruction including the provision of courses new 
to a district, for courseware development, for teacher 
training purposes, and for administration. It was also 
recommended that a major rationale for the introduction of 
the microcomputers into the schools should be the promotion 
of computer literacy and computer awareness among the 
J^tudents and teachers of the province. 



Thus, although information was gained which helped to 
answer some of the questions posed at the beginning of the 
project, and although more information was added to the 
body of the literature on the subject of computers in the 
instructional process, the participants in the project and 
the members of the Research Team have been left with an 
awareness of another set of questions that need to be 
answered, questions that are the result of a year's 
experience with, microcomputers in the field. 



/ 



/ 



In their identification of major impediments* to their 
having reached their original objectives , teachers 
identif ie£Jthe major impediments as 1) lack of/access to 
microcomputer systems; 2) lack of courseware; /and 3). lack 
of knowledge. / 

In their recommendations for support componeijts for 
future microcomputer development within the province, 
approximately 75% of the teachers felt that financial 
assistance for hardware and peripheral purchase was 
essential , 65% were of the opinion that tne development of 
B.C. specific courseware was essential, ard 50% identified 
the evaluation of commercial courseware, the adaption of 
commercial courseware to the B.C. curriculum, the 
encouragement of the local development of [courseware, 
in-service training, and financial assistance to establish 
coordination in the province as essential UTable 17) . 



It is recommended therefore that the Ministry continue 
to provide support for the continued exploration of the 
instructional use of microcomputers in the province through 
contracts with outside agencies^ associations, or 
organisations until such time as the future of 
microcomputer use in the province has been stabilized* As 
soon as stabilization occurs, it is recommended that the 
Ministry establish, according to a -careful plan, an 
or^anreatxoirarl--^tructure within the districts and the 
department of education to provide support for computer 
using educators in the province and to take advantage of 
the organizations that already exist. 



It is also recommended that the centcal support agency 
address the needs that were identified in' the formative 
evaluation and confirmed in the summative evaluation 
through the provision of the support services that are 
described in the rest of this report. ** 



Recommendations » - • mm 

-x, • 

1) As the impediment that was felt to be the most 
significant was the lack of rtiicrocotoputer systems,, it is 
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recommended that the Ministry continue to provide 
cost-shared support for the purchase of microcomputers and 
peripheral devices. 

* 

2) As the single most critical isstte in the use' of the 
microcomputer in the schools of B.C.\ is the acquisition, 
development and sharing of quaJJLty CAI materials relevant 
to the B.C. curriculum r it is recoifimended that the Ministry 
provide financial support to an organization which will 
evaluate and describe commercially available courseware 
with reference to its quality and its specific and 
documented relevance to the B.C. curriculum. Where 
possible r bulk purchase arrangements should be. negotiated 
for exemplary courseware as should the rights to modify 
commercial courseware to make it more relevant to the 
curriculum. 



3) To promote the development of courseware, the central 
organization should document areas where commercial 
courseware correlates with specific areas of the 
curriculum r and should advertise to the field and the 
courseware developers areas where courseware is needed. The 
same organization 'which evaluates commercial courseware 
should evaluate courseware that is locally developed > 
according to the standards' already established by the 
•Curriculum Development Branch. "Courseware development 
efforts should concentrate on areas where the research has 
shown CAI to be both pffective and cost effective. There 
should be organized coordinatioft for the\development of t 
quality courseware employing the expertise of subject area 
and computer specialists, . and the resources of the 
Curriculum Developmet Branch. In -supporting this organized . 
effort , I the- province should provider' either through release- 
time or substantial financial assistance r support Sor 
teachers or teams of teachers who are working on the* '* " 
development of courseware, and should provide professional 
recognition of the efforts of educators who have 
.contributed to the development* of courseware fdr the use* of 
the te achers in the province. A delivery system should be 
established to ensure that these programs ate advertised 
and distributed to the field with the appropriate support 
materials to ensure their effective integration into the 
curriculum and the classroom. ' ■ *. 



4) The^ information 1 network wjiich had begun to. c6nnect all 
educators using computers to a central source where, 
information could be collected and disseminated should be 
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continued and expanded to include a computerized enquiry 
and bulletin board system. 



5) The Ministry, the Universities and the Colleges must 
continue to support and provide a coordinated in-service 
training effort that will closely monitor the computer 
literacy level of -all teachers in the province and provide 
for the different levels of interest, expertise, and 
experience within the province. To guarantee that such 
in-service efforts provide equal opportunities for teachers* 
in remote areas, and to take advantage of the 
cost-effectiveness of high technology, it is recommended 
that some components of in-service training be developed on 
Microcomputers, orf interactive videotape, and employing the 
resources and expertise of* the knowledge network. 



6) The central support agency must continually monitor, 
evaluate, and use new hardware and software systems to be 
prepared to answer questions that will come from the field 
as teachers hear about /the new products. 



7) The central 'agency should continue to monitor and 
evaluate the new hardyare products that are continually 
available and to asses^Theix^usef ulness in the learning 
situation, particularly with reference tq mini- and 
microcomputer networking and videotape and videodisk 
technology. * V 

8) It is essential that the Ministry continue to evaluate 
the educational potential of centralized and distributed 
systems for instructional technology and to monitor the 
progress- of such systems as Telidon. 



TABLE 17 

COMPONENTS FOR FUTURE MICROCOMPUTER; DEVELOPMENT 



The first column represents the % of teachers, the second 
the number of coordinators. 



Not 
important 


Somewhat - 
important 


Important 


•Essential. 


IjValUaLlOn CJX COlUlueiClaX 

courseware 


* 








i 

U • -J 


X 


40,5 


1 

» 


53.2 


10 


rlv_lcljJ U XvJIl Ul LUuI ocWal c 

to B*C. 


0 


9 




* 


1 4 1 


X 


37 .5 


5 


47.3 


6 


DU1K pUlCwaoc aUyillcnLa 

tion and distributor- 
ship 


* 7 


6 






Cm J . U 










Q 
-/ 


c\ courseware Uciivciy 
system 


0 

\j • 


9 




X 


X X . X 




44 4 


4 • 


4 J • J 


7 
/ 


Identif icating course- 
ware^ voids 


2. 


8 




1 


L6.8 


2 


43.0 


6 


37.4" 


'. 3 


Development of B.C. - 
specific courseware 








- 


5.4 


- 


30.6 


3 


64.0 


9 


i 

Evaluation of local * 
courseware 


3. 


7 




— 


L8.3 


2 


44.0 


6 


33.9 


4 


Encouragement of local 
courseware develop- 
ment , 


0. 


9 




1 


22.7 


. 3 


27.3 


3 


49.1 


5 


Information networking 


5. 


4 






20.7 


3 0 


42. 3 


3 


31.5 


"6 


In-service training 










L0.7 




36.6 


2 • 


52.7 


10 


Financial' assistance for - 
hardware and peripherals' 








5.4 


• 


19.8 


2 


74.8 


10 


Financial assistance to 
establish coordination 


-o. 


9 




* 


21. 7 


■ 2 


' 30*. 0 

9 t 


4 


56°. 4 


6 



SEARCH OF THE LITERATURE 



I 



0 

ERIC 



79 



1 



Search ot the Literature 



A search of the literature reveals that most - educators 
would agree with Splittgertfer (45) that the instructional 
utilization of microcomputers can generally be divided into 
two broad categories f namely , computer managed instruction* 
(CMI) V aijd computer assisted instruction. (CAI) : 

The latter , CAI, is defined as a teaching 
process directly involving the computer un the 
presentation of instructional materials in an 
interactive mode to provide and control the m 
individualized learning environment for each, 
individualized student. These interactive modes 
are usually subdivided into drill-andrpractice, 
tutorial, simulation and gaming, and 
problem-solving.... 



In contrast, CMI is defined as an- 
instructional management ^system utiTizijig the 
computer to direct the Entire instructional 

w % process; including perhaps CAI as well as 

traditional forms of instruction whidh do not 
require t]ie compute'r such as lectures and group 
activities. x CMI has some or all of the following 

u — character tsti est "organ i z ing~£Urr fcul a ~ ahd~ ucIenT: 

data, monitoring student progress, diagnosing and 
prescribing, evaluating learning outcomes, and 
providing planning information for teachers. 
(Splittgerber^ p. 20) m 

The definition of CAI has beeiv further refined by 
Chambers and Sprecher (11) to distinguish between adjunct 
and primary, simplistic and complex CAI. According to 
Jfhese researchers, adjunct CA^ refers to a program -or 
•-series- of— programs-which supplements the- learning situation 
whereas primary CAI describes programs which provide 
instruction of a substitute or stand alone variety. . 
Simplistic CAI can be developed by tising easy-to-learn 
programming languages'vbut complex CAI requires authoring 
which permits such features as the extensive use of 
graphics and larcj^e scale calculations. * - * 

However, for the purposes of this discussion, the : 



terms CAI and CAL will be uaed interchangeably to' include' 
the broad range of possible applications of - computers in 
education* The remainder of this section of tha report will 
review the current literature regarding the use of 
computers in education. 



m 

f 
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XhS. Effect £M OR Achievement 



Arguing against the need to prove over* and over again 
that CAI "works",* Eisele (18) points out that- there i£ 
"little likelihood that sufficient evidence will ever exist 
that will assure educators - with any noticeable degree of 
confidence - that any delivery sysifim. will perform 
^adequately if the criterion is stated in replicable learner 
perf ormance" (Eisele, p.l) . 



Similarly, Gleason'(21) observes that few*serious 
researchers are now interested in comparative studies f 
i.e., ^studies which* attempt to compare the results of 
computer assisted instruction with the results of other 
strategies because of the extreme difficulty of controlling 
the number ^of significant variables in any learning 
situation (Gleason, p. 16) . 

Aiken and £raun (1), argue that although the 'trend has 
been to o use statistical techniques to measure the 
effectiveness of CAI materials, they feel that attitudinal 
studies would appear to be a more promising approach. They 
point out that "statistical results have been meaningful 
only as measures of performance : other methods will have to' 
be considered if we are to have meaningful measures of 
learnin g H (Aiken and Braun, ^p.14) . ' 



However, although researchers caution against" placing 
too much emphasis on statistical results, ' decision makers 
are demanding proof that CAI is effective, often without 
fully under stariding what they mean by "ef f^ect^e*. 

> - . As Chambers and Sprecher (11) point otitf .\ t 

T ° "^me -ef f eVt^eness" means the amount bf^ 
learning that takes place initially. To r bthers it' ' 
means the degree of retention of learning, or.at * ^ 
the very least, whether or not an individual ^ 
stays in or drops out of a learning experience. 
Still others are concerned with* the learner's 
- change in attitude toward the computer ak an 
instructional medium- or simply asla helpful tool 
t ' in the culture*. Finally, owing te> the fact that 



; s ' CAI is in its. infancy r some are simply concerned 
;WjLth; transportability of materials aijd/or 
\ • acceptance -of th§ materials for use by others. 
(Chambers- and Sprecher, p. 335) J - 

*• " , v " I ' . - 1 ' 4 I 

■ ! <. , *' i ' 

To 'fiirtl^gr complicate the ' issue/ the number of 
methodologically sound^evkluations pf the effectiveness*, of 
. computer- assisted instruction are rare and conclusive 
res.ults are difficult tolfind. • s 



tfoyever, there arp a number of' well designed and m j' c 
tightly f controlled studies frpm which some generalized' 
conclusions can be drawn regarding the effectiveness of CAI 
in\the learning process: * 

' * 1) The use of CAI either improved learning or 
showed ho difference 'when compared to 
1 9 traditional classroom approaches J 
(9^6,17 ,20, 23,29, 34, 4r,50) • - 

2m The effect on achievement occurred regatcjiess 
.of the type y>£ CAI used, the type; of computer 
♦ system, the age range of the* students, or/ the 
h type Of instrument used. to make the 

measurements (H^llwortli and Bxebner, p. 17 5) . " 



3. When CAI and traditional instruction are 

icompajed, ^ equal- or better achievement using J 
. jCAI is .obtained in less: time 
(16,17,20,29,34,42) . 



: ~ 4 • Student^ have a-po"si£ive"attitude towards CAI7 
4 *. s . frequently accompanied by. increased . 

^motivat^ogf attention s pa n y and attendan ce in 
^7^~~ f courses (Hallw.orth and TTrebne^ p. 17 8) j 



In additipri' to the abbve, consistericiefe> a number, of . 
other "interesting; and .significant factors relating, tc^ the 
effectiveness of CAI a ; re reported in "the literature: 

l l. Tutorial, and drill m6des seem to' be more 
. V effective for .low- ability studefcts than for 



' middle or -high-ability students 
(8,16,17,20,26,42); 

2, Many reluctant learners- become active and 
interested learners when involved In computer 
supported programs (20,26);' 

3, The 'bulk of the studies showing CAI to be 
effective have concerned the use of adjunct 
CAI in which the classroom teacher was readily 
available (11); 

4, Ppor attitudes'^on the. part of instructors and 
administrators have resulted in overt sabotage^ 
to the computer learning process (14); 

3., foreign languages and science are two areas in 
which CAI programs consistently have been 
shown to be effective (17); 1 



6, CAI is helpful to students reviewing materials 
with which they had prior f'afhiliarity (17); 
/ and 



9 m 4 

7. Retention rates may be lower than «f or 

traditional means (45) . 4 . 

Although a_nJ3mber_gf— fUmdamen-ta-l— ques tio n s regar din g— 

the effectiveness 9f CAI have been answered, an increasing 
number of researchers ,are arguing that there are many more 
com p lex q uest i ons t ha t s t i ll need, to be e xplor e d and-that 
more subjective," less quantitative approaches are going to 
have to be used (1,11,13,14,18,21,31,42). . * 

•' " \ -V '. • 

* x .Jt« types of questions that educators and 
.admiftisfcr atori. . are currently asking of the research are 
concisely;. summarized [ by Glea'sbn (21): 
. ■« * * « 

V s .' 

Vn.^ 3 ^ a.re-the most effective CAI strategies? 
> What -*tjfce of feedback is most effective? How 
often7> -At what point in the program?) What 





• 

A 


• , . . \ . . 






types of learner interaction are most \V 
productive? Which instructipnal paradigms are " \ 
most effective in the various content areas? . \ 




2. 


What are the interactions of individual • \ • 
learning styles in CAI? How much cogqitiv:e \ ; 
complexity can the learner manage? What - \ ' 
concept-learning strategies are most \ 
appropriate for which types of learners? 


• 


•tt 

3. 

f" ' 


What are the .effects of* individual learner 
character istrics, such' as membry span, 
x j*erceptual skills, sensory preferenpes f 
intelligence f motor-skills, etc.? 




4. 

\ 


Which hardware configurations are most 

effective and efficient *in various types of 

program? v Audio? Toucfr-sensitive screens? 

Videodisc? Light pens? Etc. * *. ^ 


• 


« 


What affective characteristics of the learner 
are important? Motivation? Persistence? 
Delayed gratification? 0 Locus of control? 

Etc. , . • 




6. 


What. are the most effective strategies for ^ " - ^ 
program development? \ -\ 


• 


7, 


\ 

WJiat are* t{ie most effective strategies for 

integrating CAI "with other instructional - \ 

activities? (Gleason, p. 16) * \ ./ ~~ 1 T 




* 




v v " The answers t;o" these questions will pisovide further 
/ information regarding the '.development of courseware and the 
integration- of instructional technology into the classroom. 
In the* meantime, educators canxpntinue to pljan and - 
implement oomputer programs* on^the basis of; studies that 
• , . have been completed. As Paden (41) points out, 


- 


— — ■ If the profession is serious about improving" ; . 
instruction , the?e experiments provide tips 
galore:' use tfie computer to improve study habits, ; 
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to highlight important concepts/ to process data, 
to "individualize" instruction, to give 
ixaminations, to provide prompt feedback to 
students, to keep records, and to add pizzazz to 
/content instruction. Some of this will improve 
[performance. .-Some of it will improve student 
attitudes,. Other aspects will reduce the 
drudgery of teaching for the instructor. (Padei 
P. 18) 



liter 
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But^ he also cauti 




/ 



as does a search' of the 



ature on the effectiveness o£< CAI J that expectations 
eatly improved performance from CAI presented as ah 
ion to conventional instruction siem unrealistic. 



J 



Dence (17) expresses a similar opfinion in regard to 
the most effective current and future 'use of CAI in the 
instructional setting. She" points out that current studies 

: in ATI (Aptitude-Treatment interactions) are attempting to 
identify w^ys to measure individual student characteristics 
to determine which approaches will benefit* students with 
specific characteristics. Educators have begun to identify 
the student characteristics such as response pace, initial 
levels of achievement, and prior familiarity with subject 
.matter as characteristics that respond well to CAI, and 
Dence suggests that further research in areas such as locus 

* of control, split-brain research, cognitive style, anxiety 
levfcl,and personality types will assist* educators: in 
designing courseware and in making recommendations for .the 
effective use .of CAI in educational settings. She adds 
that "wherfe significant differences are found between CAI 

. and traditional instruction, -it is imperative to identify 
apd quantify why those differences occurred," (Dence, 
;p.54). 



She concludes: 



The results of dire<?t~ research will have a ' 
^ great impact on the use of CAI by extending the 
interpretation and applicability of prior 
findings.' CAI can then be used in those 
situations where the indication is that it wiil 
enhance learning for ^individual students ox 
groups of- students. /More traditional methods of 
instruction can be Retained for those* situations 
where they^ are the most effective. (Dence, p. 54) 



Th& Cost Effectiveness gf £M 



Kearsley (29) has pointed out that although CAI may be 
perceived as instructionally effective, educators may be 
reluctant to use it if they perceive it as being 
prohibitively expensive. Economically , the debate over the 
uses of CMI and CAI focuses on 1) the relative adv antag es 
that the computer has over traditional , perhaps less 
expensive instructional methods; 2) whether, in fact f less 
expensive means are available tp effect the saflte 
instructional gains as the computer; and 3) whether 
technological advances have reduced the costs to a point 
where school districts can implement computer based 
instruction (Splittgerber , p. 21) • 

Cost estimates for CAI are highly variable and are 
difficult to establish with any degree 'of accuracy f 
particularly as CAI can be delivered *eji a variety of 
times£a)re of jnicrocomputei^hardwar^e systems; There have 
been a number of studies which Jrave -assessed the cost J ~" 
effectiveness of timeshare systems (6 ;7 , 8,11*23 , 29) , but 
studies providing information regarding inexpensive 
microcomputers and commercially available, courseware are 
difficult to find. 

However, regardless of whether CAI is being delivered 
via timeshare or microcomputer technology, the hardware 
purchase and maintenance costs, the courseware purchase and 
courseware development costs, and the cost of the provision 
of training and support services to* educators must be taken 
into consideration in any estimate of the cost 
effectiveness of QAI over traditional instructional 
methods'. 



Mbre specifically, estimates of cost effectiveness 
need to consider hardware purchase and maintenance costs as 
amortized over the number of 'years, of use the system is 
intended to provide and as distributed over the number of 
students who will be using the system. 

Similarly, courseware Acquisition ^nd development 
costs are dependent on a. number of factors- which influence 
any estimate of the overall v cost effectiveness of CAI.- For 
example, software development and acquisition costs are 



reduced in proportion to the number of students using the 
courseware, particularly if the courseware is being 
provided for handicapped or remote students who have 
traditionally been more expensive to educate than regular 
students. Costs are also reduced if the courseware is 
simple in design and if it has a long lifespan 
uninterrupted by updates or revisions. Whenever possible*, 
it is^ generally more cost effective to purchase * 
commercially available courseware than) to develop it. 



In addition, any decision regarding the cost 
effectiveness of CAI must take into consideration whether 
the courseware and the costs are being- incurred to replace, 
or to add to regular instruction. 



These variables have made it difficult to assess the 
cost effectiveness of CAI, particularly with the newer 
microcomputer technology. 

i 

* It has been estimated that a very adequate stand alone 
systeifr cdsting J5, 000.00 to $6,000.00 and used for 1500 ~ 
hours throughout a school year will cost 50 cents an hour. 
Courseware development cost estimates range from 50 cents 
to $750.00 per student hour (11,23). Courseware 1 
acquisition costs are highly variable 4 , ranging from $3.00 
for a single program to $600.00 for a series of programs 
that can be used by an entire elementary school, but 50 
cents an hour would be a generous estimate. Therefore, 
whether courseware is acquired or developed, the cost of 
CAI using A.jnicro<^mputer hardware system can be estimated 
at $1.00 a studen^hour. Hallworth and Brebner (23) 
estimate that timesharing computer cost is between 66 cents 
to $1.00 per student hour. They point out that when 16 bit 
microprocessor systems become available/ with multi-user 
software using hard disks, these should support up t.o at 
least 16 usets on a school *CAI system and it may be * 
reasonably expected that f or this number of use rs, and 
possibly fur- a s m aller * nu ffiber this system will reduce the ~~ 
co'st per student houfr to 20 cents or less. With the 
overall coA of education per student hour for the Calvary 
Board of Education, being $2.22 with $5.56 for special 
education students 423), CAI, whether on timeshare or a , 
microcomputer system, compares "very favoufraEIyT """" " ' 



Norris (39) has pointed* out % that traditional 
instructional costs have, been increasing at the 4 rate of 13% 
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a year for the past three years while, CAI costs have been 
decreasing at 5% per year f coupled with a 10% improvement 
in performance. Hirschbuhl (26). arso points out that "in a 
period of run-away inflation on a nearly global basis, the 
per character cost of computer technology has beeji reduced- 
a thousand fold, the reliability increased 'twenty fold , , and 
the accessibility increased by a like magnitude" 
Ulirschbuhl, p. 62) . He estimates that by 1990/ computer < 
industry hardware will become 32 times as cost effective's 
present day hardware. It can be safely assumed that as 
hardware capabilities increa§e dhd costs decrease, CAI will 
become more and more cost effective.* 



In addition, the hidden benefits must be considered. 
Braun (8) reports that in a \comput§£ program in the 
District of Columbia in which 700 students were involved, 
there was an increase in student attendance at a tax cost 
saving to the public of $30,710.00. Extrapolating this to 
the entire student population, Braun argues that the 
productivity gain would be on the order of $1 million per 
year. Similarly, based on a study on attrition in a 
community college system in Ontario, Braun estimates that 
by using CAI mathematics the province's dollar gain or 
cost-productivity gain index per year would be 
$9,600,000.00 He concludes that "TElie value of these two 
studies is that they demonstrate that the use of the- 
computer to aid instruction can result in a substantial 
gain in the use of the tax dbllar for education" (Braun, 
p. 10). . N 



It has also been pointed out that hardware originally 
purchased for CAI has been doirtg Rouble duty in 
administration, guidance, recotd keeping and library 
f unctions;_that truancy and vandalism were reduced in 
schools where CAI was v being used with disadvantaged 
students; that by using the computer, educational 
institutions can offer more flexible scheduling and wider 
-c u ui se dl L eu i d t lvefrf that curricu la can b e more attoned to 
the pace of change; that instructor costs are saved in 
providing distance and continuing education; and that new 
knowledge can be brought into education much sooner 
(8,11,23,29,39) . 



The hidden costs include maintenance costs for 
hardware, the inevitable higher, costs for courseware 
development which'jafe anticipated tQ, account for over 90% 
of total costs b^ t 1990 (23), and the cost 6f a support 
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mechanism to introduce and integrate fiAl into 'the r /* K 
instructional, setting ih a -manner which guarantee Jbhe 
benefits which* *J-»ave been shown* .to be. possible*.- > . . * *• 

-: % ■ ; - : • . v , * • 

If; the cost estimate© .of GAEi, ase 'acjjusjted ^"include 
the hidd*en 'costs of -software, courseware, \ips^t:vice, * ^ 
.maintenance, ahd^supjiprt:, they m?y well be higher than 
traditional per-sfcudent-hour costs.* * They must , however - , be 
weigbt^d »for* theit cost effectiveness^ Deltak, Inc. 
compared theVr: industrial*" training programs and found that 
a five da£* instructor' lead do&rse of* 10 students was more 
costly than a computer, enhanced, JLearner-paced multi-media 
approach at a ratio of $1, 120.00/$680>.00 (42). That is, 
traditional training is 65% 'mpre expensive than CAL. 



Kearsley, in his article "The Cost of CAI: A Matter of 
Assumption, "* concluded: 



The fact that CAI results in a higher per 
student hour cost is based upon a fairly dubious 
assumption that the instructional effectiveness 
of CAI is the same as traditional instruction* 
This is most certainly an invalid premise. 
Almost a>ll comparative studies of CAI have shown 
that it reduces the time required for a subject 
by 25-50 percent while still resulting in the 
same end performance. CAI permits a very ^ 
detailed monitoring and 'evaluation of student 
performance and instructional effectiveness, which 
is essentially impossible in traditional ^ 
instruction. CAI also permits certain kinds, of 
instruction which could not be done by any \ 
traditional means _(e.g. ,_medical simulations of 
dying patients) . Students are overwhelmingly 
positive about CAI, and they express strong 
preferences for this mode of instruction acros^ 



all subjects. Thus, an hour's worth of CAI may ^ 
be instructionally equivalent to two hours or 
more of traditional instruction. If we accept 
this, then cost estimates which show, CAI as 
costing the same; as or slightly more than 
traditional instruction in fact give CAI the edge 
(21). 



When used as a substitute or replacement for* 
traditional methods, particularly when considering the 
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\aducati6n of special students', CAI can be cost saving. * 
HcJwever, at the present time, CAI is -used today mainly as a 
supplement to regular instruction either in enrichment or 
remediation' and as such* its costs must be considered as 
add-ons to traditiQnai instruction. Considering the 
benefits , educators must ash whether the added expense is 
worth it. \ - 
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farther Considerations 

i 

In addition to the effect that CAI reportedly has on * 
achievement and education costs> a search of the* literature 
reveals that researchers have identified a number "o'f other 
factors that can be identified as advantages to CAI. 

These advantages include the computer's ability to 
individualize the instructional process (34); to simulate 
experiences not* possible at all without a computer 
(13,29,34); to keep students informed of their progress * s 
through, immediate feedback and achievement summaries (34)*£,, 
to proviSe immediate and systematized reinforcement; to 
provide instruction that has been systemmatically prepared^ 
sequenced, tested, ^ind revised (34); 'and to allow students 
to review previous .instruction, request special help, or to 
.continue on to enrichment activities (34). 



In Addition researchers argue that « because-. tbe^ 
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computer' involves the individual actively in the „ " . 

instructional process, learning is facilitated (11); and * , • 
that CAI frees the teacher to" devote" moire time to the • ^ 
•personal, human considerations of their students, a factor * \ 
which has been -identified by. Chambers as bein§ the mbst 
significant in the development of fcreative abilities, >. \ 
according to students (12) . * 

The rationale for introducing computers into* the 
schools on the basis of cost effectiveness and 
instructional benefits 
in li« 

that the educations system is" both costly anch« 
unsa 1 isfactory -.- 



ructional benefits is a potent argument., particularly 
.ight of; the public's perception in Canada and^the U.S. 



Braun (8) identificc -a numb e r of ^aetofs ^which j- m 



"indicate the public's dissatisfaction with the education 
system in the U.S. These factors iftclude the significant 
increase in the- number, of 'drcfp -outs; 'aft* infcrease^ in the 
numbers of students who are. performing Below their grade 
levels; unacceptable high levels p€ youth unemployment ; a 
continuing decline in t;he education of U.S. students* in the 
sciehqes;%and the ' spiralling • casts of programs for the 
education of the handic^ppeid, the gifted,, .and the learning 
disabled. • - ^ \ # - \ \ 
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He offers the arguments* of Dr. Dust in Henston of WICAT 
as further rationale for the immediate; arid widespread" 
introduction of /the computer »into the present educational 
system. In "TechnSiogy^jmd the^ Educational- Delivery ^ % 
System" , 'fleuston. points* out! that* , * ' ~ 



1) The current U.S. educational system is insensitive 
to .additional investment and cannot be improved 

-without the -dramatic change producible with new 

^technologies. * - v ^ ^ 



2)> «*$J?fe j^frrent, e dgca tjonal^de 1 i verg-js^s t£m provides 
abqut 1*5 seconds of p*r£onal attention per tjoui 
Whereaq with comparers that pspportion could reach 
almost 100% . « * • . v" 



3) After expensive and extensive efforts at 
improvement , the present educational system has y 
reached its maximum -effectiveness. 



Thus Braun and Heuston argue that the only effective 
means of increasing the productivity of the present 
educational,, system is through the introduction of 
technology into the instructional process, and as Braun 
points out, computers will move into homes and schools 
whether or notxafTyone does anything to ensure their 
effective use. 



SplittgexberX ( 45 ) summarizes : 



— Suppo r t e r sVf or ecast arr imm i nen t break t hx ough 
in the use of computers due, primarily to 
decreasing costs ^and increased availability of 



minico m put e rs; cur ri cula and software 
improvements; the trend toward accountability; 
the requirement £qr\improved school productivity; 
and the expansion *an<3 personalization of 
instruction ( Split tqer;ber , p. 25) 
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Thfi 'Computer Literacy Argument ■ » ' ' 

• / 

Perhaps the, most powerful* argument for the immediate 
• and .widespread introduction of* computers into the school 
system is Luehr'mann's argument (32) that "the ability to 
use computers is as basic and necessary^to a- person's' '• 
formal education as reading, Writing, and' arithmetic" " v 
(Luehrmann,. p. 98)*. He' contends .that computing plays such a 
crucial ro^'inevery^-day life and in- his/nation' s * ' 

technological future thatf "the general public's ignorance 
of «^ e sub "j ect constitutes a national crisis * (Luehrniann, 

/ - ' \ ' y - 
The requirements for livingand working in what has 
been called The Age "of Inforirfation have been clearly 
described by Andrew . Mo l^nar 636) who argues that "if we are 
to .continue .to benefit from the expanding frontiers of * * 
knowledge, we must, devise- new' ways to expand human capacity 
.^and reasoning- . , % . and we must create new intellectual 
tools to extend huma^ cap ac ity— to-reason" . , 

----- — ' _ • V 

In' hifs presentation, "Education for Citizenship in a • 
Computer-Biased Society 1 ;, Daniel Waft (51) points out that 
although in- the past only a small percentage of the .'• 
population; ever had direct contact with computers, in the 
future, asjthe nation's economy becomes "hoie dependent on 
information processing and high technology, "we can expect 
the overwhelming majority of our working population- to have 
significant interactions with computers as part/of their 
daily work" CWatt,p.2) . He insists that "only public 
schools can help .insure that all citizens have equal access 
to the opportunity for computer Tlte-facy education, and 
only the public schools in our society have the 
responsibility for- the- education of citizens who' can make 
effective decisions about the .impact of technology on 
society" (Watt, p. 6) . * . 

The important point being made is- that computers will 
soon be everywhere and students who haye not been exposed ' 
tq them will be, at a- decided disadvantage when competing 
with- those who have; and-society genWaTly^ will be at" a 
disadvantage when confronting issues that have to do with 
the impact of computers on the individual and on society. 
In short, our students must become computer literate. 



" . The definition of computer litexacy has been evolving 
as educators and researchers ha\fe become more knowledgeable 
about what it means to be literate and as computers extend 

^further and further intp society. \ 

A. * * . > 

• s 

/-initially, when computer literacy was * identified in 
19*77 *as one of' the Ten BaSic Skills *by the American Council 
/6f Supervisors of Mathematics, computer literacy was 
/^generally described as what students should know about* the 
uses of computers and what computers can and cannot do 
(40). 



The Human Resources Research Organization (HumRRO) 
define^ computer literacy as what a person needs to know^ 
and to do with computers in order to. function 'competent^ 
in our .society (38) .} The University of Oregon advised^hat 
computer* literacy reiferred to the non-technical and 
low-technical aspects of the social, vocational, ar 
educational implications of computer^ (38) . . 

However, it is -generally believed that th^se 
definitions no longer suggest adequate goals^and objectives 
for a computer literacy program. As David-Jtoursund points 
out, computer litefcacy initially tended to mean a level of 
understanding at wtoich the student could talk about but 
could not actually work with a computer (38). However, this* 
level of Understanding is now considered to be computer ' 
awareness rather than literacy. 




Luehrnfann (32) ^argues that computer literacy must mean 
the ability tip SSL computing and not merely to 'recognize, 1 
'Identify,-' 6t. 'hp aware '-^of alleged facts about computing 
that have beei\ suppled by a book or a teacher. Further, 

"it is intellectually improper to inculcate 
beliefs and values about a subject that do not arise out of 
direct e^erlci^^^itff- th# cotent. p£_ that subject" _ 
(Luehrmann,p.6| % r " 



Based on 



it means to be 
literacy as w 



an interpretation of the common meaning of 



literacy and following a* traditional understanding of what 
e 'literate, Daniel Watt (50) defines computer 
that collection of skills, knowledge, values 



and relationships that -allows a person to function 



comfortably #s 
society" (Watt 

i, 



a productive. citizen of a computer oriented 
fP-26) . 
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He further divides the concept of 
into four distinct but interrelated a 
summarized, include: 

' ' / 

1), The ability &o control and program a computer 
achieve, a variety of personal, "academic and 
professional goals;* 

' I' 

Jghe ability, to use/a variety of preprogrammed 
EonroOter applications/in personal, academic Jmd 
>rofessional contexts; 




• / 



/ 



3) The ability^o understand the growing economic, 
?°ci^- and psychological impact -of computers "on 
individuals,, On groups within our society, and on 
society as a whole; 7 and 

• / /' 

4 L Th fyability/'to make use of iefeas 'from the world Of 
compurar programming and computer applicati"6hs as' part 
9 f JF individual's collectio/r of^strategies for ' 
4£**rmation retrieval, communication and problem ' 
solving (Watt;p.27)\ . - \ 



Awatt concludes that "the failure of schools to make ; 
major -commitment in this area now can have disastrous 
consequences for both the education of>the public and the 
• future of public education" (Watt, p. 27)-. ; > 



Impediments Implementation " 



If the evidence for €he widespread and immediate 
introduction of computers into the' school system is so 
overwhelming, why is there such a gap between the actual 
and the potential use of computers in education? A search 
of the literature reveals that^therfe are a number of 
factors which researchers have identified as being 
impediments to the exploration of the/full potential of the 
computer in education: ' • * / 

1) Insufficient funding from the appropriate sources 
to support the original purchase of hardware, 
software, courseware, and to ^sfcablish the necessary 
support services for the successful integration of the 
technology into the educational .system 
(13,29,33,3^,45). ^ ^ 

\ ' ' > ' ' 

2) The primitive state of the art N in^which there is a 
confusing diversity of) languages and hardware systems 

ai,29). ;T | * 

'if ' . ' •• i 

3) CAI materials that- are poorly constructed, largely 
undocumented, and able to run only on* the equipment • 

. for which they.were written (11,29). 

- J ■ • . i -\ ' - 

4) * Sack of knowledge among educators as tf,o riow to 
effectively use CAI materials and the computer in the 
learning, situation, particularly at the moment when " 
limited 'financial resources restrict the number of 
Systems' available per classroom (11,29,37). 

5) The attitude* among teachers^ familiar' with and 
comfortable using £ried and tested' methods , that the 
computer is not a ,tool biit an intelligent machine 
destined to replace them as teachers (11,14,29,45,48). 

In order of importance, 4 Chambers and Bork (13) found 
the impediments to the implementation of computer assisted 
instruction to be,l) funding;' 2)) lack of knowledge about 
computer assisted instruction and computers in general; 3) 
attitudes of faculty;" and 4f the need for more and better 
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computer assisted— instruction modules (Chambers & Bork, 
p. 28) . 



In addition to the above impediments to the 
implementation of computer assisted instruction, critics 
cite the lack of information about the effectiveness of 
CAI, the tremendous financial commitment -to a technological 
innovation that is new, untried and uncomfortably similar 
to educational television, depersonalization of the 
educational process, and lack of support from teachers and 
teacher's organizations as reasons why it is advisable to 
adopt a^wai't and see attitude. 
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Potential , Miualr And Projected Uses QL !Sh& Compute r In 
Education 1 



A search' of the literature reveals that there" are 
various applications which have been identified as being 
reasonable and effective uses of the computer in education. 
As described and envisioned by such researchers as Bork, 
Franklin, Haugo f and Watts, these applications include the 
following: ^ r 

j . 

^1) Administrative applications which include such 
activities as k'eeping track of accounting,, payroll, 
inventory and employee records and of attendance, 
grades and student records. The computer has also been^ 
used in administration in class timetabling and in 
simulating models to forecast the implications of 
decisions and changes in the educational environment 
(6,24,49,52) . 



2) Curriculum planning applications such as the y 
resource information file which was developed and is 
being used in ALaska to provide teachers with 
•information on available educational resources (49). 



3) Professional development applications which not 
only provide teachers with new skills and an 
understanding of the uses of computers in education; 
but could also provide highly informative and 
imaginative prof essional -development courses in other 
areas of education (52) . ' ' 



4) Library Applications which involve the computer in 
maintaining records of holdings, managing intra- and 
inter-library loans, and enabling users to search 
files for relevant titles and information * (52) . 



5) Research applications which enable a school or 
district to analyze data collected on a regular basis 
or for special purposes (52) . 



6) Guidance and special services applications which 
include computer administration ^nd scoring of 
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selected standardized tests; provision of guidance and 
career information using a computer; and the 
# administration of tests and the analysis of data to 
assist special education personnel with the diagnosis 
and remediation of .learning problems (52) . ♦ 

7) Te sting applications which'' include computer 
assistance in the construction, administration, 
scoring, and evaluation and analysis of test results 
(6*,52) . . 



8) Instructional £i£ applications which are described 
by Watts (52) as the use of the computer in the same 
manner that any audio-visual device or piece of 
laboratory equipment may be used to demonstrate or 
illustrate concepts or to allow students, to manipulate 
parameters without having to duplicate a real world 
situation. 

c 

9) Instructional management applications which -assist; 
the teacher in providing individualized or small group 
instruction by using the computer to manage the 
student's learning experiences and to monitor and 
assess progress (1,6,24,45,52) . 



10)) Compute* gggistefl instruction applications which 
involve the Icompute'r in taking over a central paft'of 
the instruction of the -student (1,6, 24,45, 5*2) and 
which can include a number of different modes of 
interaction with th'e student: 



1) Drill and practice programs take advantage of 
the computer's tireless patience and ability to 
provide immediate .feedback and reinforcement to 
prescribe, provide, and; monitor potentially very 
complex drill and practice activities whiclycan be 
tailored to a student's individual needs. 



2) Tutorial ^programs, ..depending on the 
capabilities and the storage capacity of the 
computer system, are dialogues between the le%rner 
and the designer of the educational program. The 
computer acts as a 'tutor' to teach the student * 
concepts and skills. The worst of such programs 
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are simply page tqrners which present passages of 
text and then asR the student to answer a question 
on what they have 3 us t read. The best type of 
tutorial, called 'dialog 1 , leads vthe active 
learner through a series of carefully planned 
questions to some new understanding or knowledge 
of the topic. at hand. 



3) Simulations or controllable worlds are 
programs in which the computer can be used to 
simulate or generate environments for'the learner 
so that he can change variables ,and explor^ 
situations in a manner that .might have been too 
expensive, too restricted by 'time limitations, too 
dangerous or too impossible to allow the student 

to explore in the real world. 

, » 

ll) Computer awareness and literacy implication^ which 
involve the computer in preparing students to 
understand and tt> be able to use co mpu ters in _our ____ 
future computer~oriented~society . 

. 12) Computer science a pplications which include 
teaching students about computer architecture, 
^operations, programming, and ^applications (52) . 

Chambers and Bork (13f selected a sample of 974 school, 
districts which closely approximated the total population 
of U.S. public school districts to assess the current jand 

the. 




(Figure 1) . 



It was found /that approximately 90% of all school 
districts responding are now using the computer in support 
of the instructional process. Most computers are leased or 
owned by district/s and large computers are more in evidence 
than ar,e micros and minis which the study found to be equal 
in popularity. It was also found that the most popular 
applications in order of usage are the teaching of computer 
languages, CQmputer assisted learning, data .processing ^ 
applications, using the computer as an instructional aid, 
and using it for guidance and counselling applications 
(Chambers & Bork, p. 11) 



64 l 0l 




FIGURE 1 '- 
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"lu.S. EXPERIENCE) 




i % of School "Districts Sampled 


1. Districts Using Computers 


1980 - 90% 
• 1985 - 94% 

4 


2. Instructional Usage 


1970 - 13% 
1980 - 74% 
1985 - 87% 






3. CAL 


1980 - 54% 
1985 - 74% 


, 4. Application Priority 


1. Math 

2. Science 

3 . Language Arts 

4. Business 


5. Emphasis Shift f . 

Drill and Practice — ^Tutorial — ^ Simulation 


> 

Source: ACM Report' on CAL 
Chambers/Bork 1980 
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In computer 4 assisted instruction applications, the 
predominant use is in drill and practice, although it was ■ 
noted that simulations are also receiving $ good deal of 
use. At the secondary- level, predominant use is occurring 
in Mathematics, Natural Science, Business^ and Language- 
Arts (Chambers & Bork,p.l5). 

Chambers and Bork's study showed a dramatic change 
form the past. From- an estimated 13% in 1970, instructional 
computer usage- had leaped to 74% in 1980 with the type of 
instructional usage changing from predominantly problem 
solving and the acquisition of J3DP skills, to a much 
heavier emphasis on computer assisted instruction. They * 
also found that while the quantity of instructional 
computer usage in the schools had increased significantly, . 
the richness and diversity of usage had not increased 
proportionately. They attribute this to the industry's 
concentration on providing hardware to the schools while 

_no_t_ being a b l e to pr ovide-adequa t c and ' s^t-i-sfactory — 

courseware £o support the use of the hardware, ana to the 
lack of adequately trained staff to" enable effective use of 
the computer in CAI. 1 / 

For the period 1980-19.85, 94% of the districts 
surveyed anticipated using, the computer with 87% of this 
percentage indicating that they would be using the computer 
to provide support for instruction. Types of instructional 
usage were projected'to continue as in the past with 74% of 
the districts indicating that they 'would be providing 
computer assisted instruction'.* It was also anticipated that 
tutorials would assume greater usage with drill and 
practice receiving less. Chambers & Bork suggest that, this 
shift in emphasis will perhaps move towards simulation by 
1990. In support of .Chambers and Bork's findings is 
Hirschbuhl's table which prcfjecfe^ increased levels of 
acceptance and utilization, areas for CAI by 1990 (Figure 



Watts (63) points out that there ace schools in which' 
a dozen applications of— the- computer in education $re 
already to be found and he concludes, "the challenge is 
there for alj. schools to successfully introduce computers 
and to develop their potential in education" (Watts, p. 22) . 

• 4 ; 



103. * 



FIGURE" 2 
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* 


Universal for 
ski 1 1 develQp- 
ment and high 
level concept 
development 

a 


Extensive for 
entry level 
courses and « 
high level 
profess ional 
development ' 
and continuing 
education _ 


Heavy in 
speci f ic 
train i ng 
ski 1 Is and 
management 
development 


Heavy use by 
health ind- 
ustry for 
upgrading 
diagnostic 
skill 

Heavy use for 
rehabi 1 i tation 
and deterrent » 
programs in 
criminal 
justice 



Source: Hirschbuhl* 

Educational Technology 18,4(1978), p62. 
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FMtMre Trends £M Recommendations 



a— sea-rch of the literature indicates that most • 
educators and researchers are cautiously optimistic about 
the future of computers in education. 

I * 

As discussed earlier, the 'major impediments to the 
widespread introduction of computers into the education 
system are- 



1) insufficient funding to purchase hardware and 
courseware; » - 



2) insufficient and inadequate courseware that Jias been 
designed to run only on' one system; 



3) the confusing diversity of hardware systems and 
languages; 

4) lack of knowledge among educatqrs as to how to 
effectively use the computer in. an educational setting; and 

.5) the concern of teachers that the computer ♦ is either too 
difficult for tjiem to learn t© use or that it is destined 
to* r'epl v ace them in their job. * 



Although Chambers and Bork report that "it is 
predicted that by 1985 the current -major problems in the 
use of computer assisted learning will have been reduced to 
the level that the hardware problem has now reached in 
1980" (Chambers & Bork) , at the moment, the above 
impediments must still be considered major concerns. 

It is generally agreed that t hardware barriers have 
been or shortly will be resolved* and cost reductions will 
help eliminate £t££ding problems and permit the- cost 
effective use^of-fcAI U, 4, 10, 11, 26, 29, 31, 39) . In support of 
this prediction, Gleaspn (21) reports that a recent study 
by the National Science Foundation estimated that there are 
already 200,000 microcomputers in American elementary and 
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secondary schools and projects one million units by 1985. ' 

, It is also generally agreed that the technology for - 
instructional use in educatibnal settings will likely 
include mini- and microcomputers capable of standing alone 
or networked and incorporating a touch sensitive input 
device, image projection, colour printing device, voice- 
input and output, interactive television-, videodisc systems 
and satellite communication. According to frhe research, 
videodisc technology will play an increasingly significant 
role in creative and effective' innovations in education. 



A number of researchers - Atkinson, Bunderson, 
Hirschbuhl - predict distributed networks with larger-shared 
databases which would enable individuals to use stand-alone 
microcomputers or access larger databases or communicate 
with other users. : 




Hirschbuhl (26) argues that, "the power of interactive 
visu_al, sound, computer simulation, control, and' change of 
variables along with the" mind extending ability of computer 
prediction offer' teaching capabilities never, before 
realized" (Hirschbuhl, pp. 52-53) . He envisions brain waves 
used as input to Computer Assisted Dialogue CBE systems, 
laser libraries for the visually handicapped, talking 
computers to provide books for the blind, listening 
computers that, understand .unconstrained natural speech, in 
short, applications that will have far reaching 
implications for education. 

Although it is generally accepted that hardware is' 
going to be the most easil.y solvable problem in 
implementing CAI in the future, it is still considered to 
be absolutely essential that 1) educators constantly 
monitor hew hardware products and their potential 
•usefulness, to CAI, and that 2) wherever there is a central 
organization planning the activities of a group of computer 
using educators, there should be uniformity of hardware and 
cost reducing bulk purchasing arrangements with 
manufacturers. # - 



Although Atkinson (2) believes that "by 199J3, the cost 
of computer-assisted instruction will be so cheap and" its 
applications so broad that it will be viewed as an 
educational necessity "(Atkinson)p.60) , Bitzer (4-) point? 
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out that "the next steps* in producing useful educational 
computer technology are far more complex and include some 
of the most difficult applications^!:, a computer" (Bitzer, 
p. 61). 9 t 

\ 

He agrees that limited applications thart can take 
advantage of .increased low-cost technical capabilities , are 
already available but argues that hundreds of different 
. stand-alone systems are not going to provide an 
"educational system consisting of , high quality material 
organized'in an overall educationally efficient manner" 
(Bitzer, p.61) . He believes thatThe most difficult 
'questions must still be answered and that we cannot afford 
to underestimate how much those answers are going to cost* 

^ 

— ThB-^±rst ;of L ~these*prob3^ms is the continuing^, _ r 
diversity of hardware systems with their differences in 
languages and their limitations in only running the 
courseware that has been written for that system. Although 
some researchers believe that this will continue ta be a 
problem, Attala (3) argues that hardware advances in the 
development of microprogrammable chips containing 
compilers for several kinds of authoring languages and of 
replaceable read-only memory chips for the easy 
modification of system software will "solve the problem of 
'transferability that has hindered for so long the 
propagation and popularity of CAI" (Attala, p. 61*) . Chambers 
and Sprecher (11) recommend . the development of "a 
nationwide , standard high-level CAI language for complex 
CAI development which .incorporates authoring aides, 
computational capability, graphics capability, multisensory 
input/output controls, and prescribed documentation 
standards. They believe that such a language should be easy 
to use and should be capable of running on large/ mini-, 
and microcomputers. Because the development of such a 
language would be in the national interest, they argue that 
,it should be funded by the federal government with the 
impetus coming from the educational sector^ and possibly 
incorporating a* cooperative venture withT the private 
sector. 



The second major impediment, and considered by some to 
be the most serious, is the lack of' a sufficient quantity 
of high quality courseware. The t problem of portability of 
software and courseware which restricts the market, the 
'copyright problem, the tremendous amount of time required 
to develop materials, and the need for experienced -and 
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* 

qualified educational and computer professionals are* 
factors- wprking against a solution to this problem. As 
discussed above, the problem of the portability of t j 
courseware could possibly be solved through the* development 
of a standard CAI language or through hardware advances 
which may also solve the 'copyright problem.. 

But the problems associated with the amount of time 
needed to develop materials and the difficulty in finding 
qualified and experienced instructional designers and . 
computer programmers still exist. Gleason (21) warns 
educators that contrary to what they! may have been told, ' 
courseware development is not easy: ! *■ 

•* *• '• r " _> . • 

It involves careful specif lc^trwT of 
objectives f selection of programming strategies, 
detailed analysis of confc^jit structure and 

m , sequence f development of pretests and posttests f 
preliminary drafts f Revisions, trials, 
validation, and documentation. This is a very 
"time-consuming and expensive process, well^beyofid 

% f c the capability and resources of ( individuals and 
even small groups of teachers (Gleason; p. 12} . ' 

i 

He points out that 1 at the. present/ time, there is no I 
comprehensive, systematic^ oY effective organization to 
prepare good programs, and although tlher.e are thousands of 
programs being written, ."most are virtually devoid of any 
instructional value and in many cases -are acting as 
deterrents to widespread acceptance. o|f CAI" (Gleason, p. 12) . 

j 

Chambers and Sprecher (11) found' that the majority of • 
courseware that is available has largely been written in a 
machine dependent language and is undocumented and 
therefore difficult to share. They report that in "The 
ABC's of CAI" project (47), over 4000j CAI programs written " 
m BASIC were reviewed, and about 3-4, percent were found to 
be- acceptable by faculty-in the fields concerned (Chambers 
& Sprecher, p. 338) . In short, they are in agreement with 
Bork who argues that "The notion that i computer-based 
materials can be produced by anybody, completely by 
themselves,- is an archaic concept" (Bork, p.20/^. 

r A teajn approach employing two , pp t'^ree -content area 
specialists, an instructional design specialist," and a 
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computer programmer has been suggested as the only reliable 
way of ensuring the development of courseware that will be 
acceptable to faculty and students. Further , it. has been 
found that direct financial reward was not a motivator in 
involving^ faculty in developing materials. Rather , as 
Chambersjmd Sprecher report, studies have shown that 
recognition and acceptance by one's peers for courseware ' 
development and sharing of such materials, release time, 
atnd acceptance of courseware development by peers and by 
administrators as equivalent to research publications, for 
promotion- and tenure, appeared to be the most important 
incentives In involving faculty members in developing . . 
courseware (Chambers and Sprecher, p.'339) . ^ 

Hal^wortk and Brebner, in their report to the 
Department of \Educat\Lon in Alberta (23), support the idea 
of fiel£ development of courseware. They argue that "there 
is a need for' a co-ordinated effort within the Province ,to 
build ef f ective\CAI curricula with many groups contributing 
and exchanging materials, but;wxth no duplication of * effort 
oji any topic because of the exceptionally large numbers of 
work hours involved." (Hallworth and Brebner ,p Y . 215) and they 
believe that the only way this can be done is through the 
l^dersMp and support of the Department of Education-. They 
recommend that the Department: 



1) facilitate the development of courseware by teams , 
- of teachers and other persons having experience in t ' 
CAI, by appropriate financing including, for *example ; , 
release time for teachers; 



2) monitor such courseware development to ensure 
continuity of curricula and prevent duplication of 
effort; * 



3) set up mechanisms f orsdisseminating information on 
developments; 



4) set up a mechanism for facilitating exchange of 
courseware, both within and outside the Province;and 



5) retain all rights within the public domain 
~{Hallw<Hjth & .Brebner,- pp. 21*5-216) . 
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There is also evidence that the major publishers of 
educational materials are becoming increasingly interested 
in developing GAI materials and with their resources, 
experience, 'and organization it will likely not be long ,* 
before there is a substantia! number of acceptable CAI V 
programs commercially available. In addition, there are 
large number of small companies and organizations which - 
have .entered tfce courseware development-market. A number 
of these have not* survived a second year in the market, but 
many are on a second major revision of their Materials and 
have shown themselves to be very willing to listen to the 
^suggestions of teachers and to modify th§if« programs to 
bring them in line with teachers 1 expectations. ^.Not x>nly 
has the .quantity of commercially ayaiLable programs 
increased dramatically ove? the pasbf'xwo years, but the 
quality has improved to such an exttCfrfc that what was 
considered to be good a year ago i^ now considered to be 
average or below average. New benchmarks in quality are 
constantly being set and the rest of the market gradually 
works to that standard until *^a new 'level is set; 



Thus, if teachers 'a^cl educational organizations 
constantly monitor what is commercially available and 
continually evaluate^ts applicability to*: the curriculum, 
they will be in a position to use what i3 .acceptable in the 
commercial market and to be able to dtermine a'reas where 
support i.s neede^Eor local development. Dence (17) has - 
argued for the importance of doin^ more studies on aseas . 
where CAI has an advantage over traditional instruction and 
why it is more effective, and the .results of these studies 
can be used to help educators plan courseware development 
-efforts. This opinion is supported by researchers'who 
argue^agairfst "financing an army of CAI authors. A better 
way,^they -say, Woyld be to find the areas in which CAI is 
most effective, and then devise some effective tool for 
creating 'afid testing good courseware addressed to those 
areas" (Sugarman,p.29) . This argument seems to be supported 
by the fact that of the approximately 16,000 hours of CAI 
related Materials created fcyr Plato, requiring from 500-800 
tpousan*; hours of writing, only 4000 hours are used 
regularly' (Sugarman,p. 29) . - 

« * 

It' would seem that, in the future, a combination of 
public and private resources will be concentrating on the 
courseware development problem., By constantly mojfritQr.ing 
and evaluating what is commercially available, educators* 
can direct their efforts only to those areas that 'arp not 
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„ being adequately addressed by the marketplace; and by 
.concentrating their efforts on areas where the research has 
demonstrated that CAI, is more effective and more cost 
effective than traditional instruction, educators can^ avoid 
the time and expense wasted in developing courseware that 
could have 'been purchased 'more cheaply than developed or 
thaj: is not effective in the instructional setting. 

r 

The heed for organizations that will provide 
independent evaluations of programs and professional adyice 
as to the quality of commercially available programs is 
argued throughout the literature* and is a reinfection of 
( teachers 1 need for support in thi$ new and intimidating 
area' of education. As Aiken and Braun (1)' argue "teacher 
acceptance is the biggest challenge facing us today" (Aiken 
& Braun, p. 13) . 

This appears to be corroborated by Chambers and Bork's 
> study, (13) which found that teachers 1 lack of knowledge 
- about' CAJ and computers was considered to be a major 
impediment to the implementation of CAI in the schools, 
second. only to funding. Similarly, Hallworth and Brebner 
argufe that, "CAI will not succeed in any environment where 
it (does not have the full understanding and backing of 
teachers" (Hallworth <& Brebner, p. 216) ; and Clement (14) 
reports that "Poor altitudes on the "part of instructors 
t have actually resulted in covert and in some cases overt 
' sabotage .to the computer-aided learning process " - 

(Clement, p. 28) . Teachers need information and knowledge and 
*VAI needs teachers, in order to be successful. 

Clement believes that "changing most instructor 
attitudes is a matter of educating them on the adjunctive 
'value of the computer in- the learning process" 
(Clement, p. 30) , and he suggests pointing out that the- 
computer is capable of taking over the routine, information 
giving'" and drill and practice tasks, and -the clerical tasks 
while freeing the teacher to facilitate learning through 
one-to-one 'and small-group interactions. 

Hallworth and Brebner (23) b argue for the % importance of 
educating teachers and providing information, and suggest 
that demonstration projects, sponsored and supported by the 
Ministry of Education and in cooperation with an 
established research center, be set up, by teachers who are 
already knowledgeable about CAI and who can demonstrate the 
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benefits to other teachers^ They also recommend that the 
Ministry not only financially support and publicize the 
demonstration projects and provide encouragement and high 
professional status for teachers who demonstrate competence 
•m.CAI, but they should also require that new teachers have 
some knowledge of the use/ of computers in education. They 
encourage the Ministry to make Computer literacy courses 
available to teachers at /a number of different levels and 
recomiuend that such courses be made compulsory. 



Aiken and Braun (1). recommend that courses and 
programs be provided for students training to be teachers, 
and point out that a way must be found to train the 
thousands of teachers who are already in the school system. 
They recommend the approach that the French have taken in 
training a small nucleus of teachers who are then used to 
teach others. However, they admit that whatever method is 
used, it is going to be expensive and a slow process that 
may require the use of video tape and vfdeodisk as 
cost-reducing training media (Aiken & Braun, p. 13) . 

* 

Henderson (25) is more specific. He argues that all 
teachers and educational administrators should complete a 
minimum of two courses in computer science as a general 
requirement for certification. He adds that all elementary 
teachers should complete one additional courses covering 
the use of CAI materials for the elementary student, and 
secondary teachers should complete two additional computer 
science courses covering the use of computer-oriented 
materials and CAI materials designed for the secondary 
student and the development of computer-related materials. 
Administrators, according to Henderson, should be required 
to take two additional courses relating to the use of the 
computer in school operations and planning (Henderson, 
pp. 41-42). 
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Conclusion 

■ ^ 
A search of the literature regarding the instructional 

use of computers has revealed that for the nfost part, 
researchers- are generally optimistic about the future of 
the computer in education. They feel that the hardware 
problems are being dealt with and that future advances in 
technology can only result in what Hirschbuhl terms 
"Education's Dream Machine". However, it is also generally 
caccepted that the problem of .ensuring an adequate supply of 
quality courseware and of training teachers how to use the 
computer in an effective manner will continue to impede the 
widespread integration of computer technology into the 
school system. It is also generally accepted that solving 
these problems is going to be expensive. 

■9 

Until the research can be more specific, it seems 
reasonable that the resources of -institutions, schools and 
ministries should concentrate their efforts on areas where 
CAI has proven itself to be both effective and cost 
-effective. In their recommendations to the Alberta — 
Department of Education, Hallworth and Brebner recommend 
that ' 



those students who will benefit most from 
, CAI are those for whom the patienfce -and 
repetitiveness of the computer are of great 
assistance in their learning, those who require 
individual attention, those who for some reason 
have failed to learn in the regular classroom 
environment, those who feel inadequate and 
inferior and do not seek help from a teacher for 
fear of displaying their ignorance, those who do 
not have ready access to schools, and those 
studying subjects in which the computational and 
information processing power of the computer 
enhance learning (Hallworth & Brebner, p. 218) . 

Further they argue that CAI must be given time to evolve 
while courseware builds up and irrational fears of - 
computers are overcome. In this way, -they believe that 
"computers should naturally . find their place in the 
educational system." 
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responses which suggests^ that the majority of teachers 
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MICROCOMPUTER PILOT SURVEY: TEACHER'S QUESTIONNAIRE 
- . Summary Report 
June T981 



Return Rates 



A total/of 117 completed questionnaires were included in the final 
analyses^- These represent 6Q\3% of the questionnaires mailed out. ' — 
As I mentioned in -previous* conversation wfth Debbie, sftice lists 
of teachers 1 names were received from only four s'chooi districts, 
the questionnaires were mailed^to the otfier eight coordinators^for 
"distribution. In many cases a rather liberal estimate of the number 
"heeded -wasjsent: as a result the actual'return rate may be higher, 
but we have no way of knowing what it .is.* When, however, the return 
4 rate is_cajculatec[- for thasd four districts vjiose questionnaires were 
ma iled "directly to the teachers the figure is 72.7%. The direct 
mailing route is always more preferred and it's unfortunate that we 
weren't supplied with more of the requested lists. Return ra^tes per 
school district are listed below. 



§37 
#22 



Nanaimo 
Delta , 
Richmond 
Vernon 




mailed directly to teacher 



, " \ #42 


Maple Ridge 


N 76 . 7%\ 


• \#15 


Pehticton 


30. m 


#48 


Howe Sound 


60.0% / 


m #88 


Terrace " 


33.3% ( 


#61 


Victoria 


55.0% f. 


# 9 


Castlegar 


65.0%/\ 


#60 


Peace River North - 


30.0%/ 1 


It 0 

rr 0. 


Kfmberley 


. 40.7%7 



distributed by coordinators 



9 

ERIC 



120 



" Level " Des ignation 

For questions -1, 3*, 4, 5b, 6a, 6b, 7 arfd 20 results are reported for 
both the total sample and for the sample broken down by level as follows: 

PRIM (Primary) Kindergarten, Grades* 1-3 

INTER (Intermediate) Grades 4-7 ■ 

JRSEC (Jr. Secondary) Grades 8-10 

SRSEC (Sr. Secondary) Grades 11-12 _ _ 

Opinionaire Questions" 267 27 and 28 . ' 

The majority of the questionnaires were mailed out with an unfortunate 
typing error which presented the first (as well as*the last) option as 
"Very important 11 . Although this was followed with an errata notification 
and some corrected versions were nailed at a later date, the inconsistency 
> reflected in the data in companion to question 8 suggests that optjjjns 
1 and 5. f Gr these questions were confused. £ 

I personally apologize for the eiffor and recommended use. of question, 8 
data Tether than these three. TlWe is no doubt, -even with the error 
however, that microcomputer instructTtm-^ considered important to ver^ 
important at all levels, and increasingly so the higher the 'level. / 

p - / 

Please note that the same error appeared on the Coordinator Questionnaire, 
Questions 20,^21 and 22. _ \ 

Crosstabulati on -Results 



Tne 'crosstabs \ analyses in the computer printout (pages 242-337) present 
2-way joint'' frequency distributions relating responses on selected 
questions to the level at whicfvthe microcomputers were used (PRIM, INTER, 
JftSEC, 'SRSEC), rated satisfaction with the project (question 25), and 
personal computer literacy Cquestion 20). Relatively few of these produced 
significant resu.Us at the*p<.01 level. They are summarized as follows. 
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Ql. There were mors microcomputers available at the „ secondary V 

(p. 242) than the elementary^ levels. 

Q8 < AIT of the elementary teachers felt that microcomputers 
(p. 244) should be introduced at the elementary level while some 
secondary teachers Celt that the introduction should be 

introduced at the^junior secondary level: 1 • * ° 

- - . . . 

Q$ At the elementary level, almost all microcomputers were 

(p. 245) located in classrooms, or 1 libraries , , with the majority being 

cr ' 

7 in classropjns . • 

At the secondary level, the locations were fairly evenly 
split between classrooms and labs: no libraries were used. 

- x 

Qll.B.8^ The only noteworthy dissatisfaction reported with both district 
& Ql 1.8,9 and Ministry Jevel coordination was <at the junior secondary 
(p l .255- level,. Twenty-five percent of those teachers reported district 
256) level dissatisfaction an 4 28.6%. reported Ministry level dis- 

% satisfaction. -Interestingly, there was no dissatisfaction 
reported from senior secondary teachers. 

Q1?.C.5 The majority. of primary, intermediate, 1 and junior secondary 
(p. 267) teachers reported microcomputer courses to be less effective 
or as good as traditional instructional approaches. It's 
interesting to note that there was less satisfaction for 
intermediate and junior secondary "than for primary teachers. 
mi 

The majority of senior secondary teachers reported micro-* 
- computer courses to be as good as or better than traditional . 
methods. This' no doubt reflects differences in the type of 
courses offered. 
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. Q15 At the elementary levels the rrajor use of microcomputers is to 

(p. 270) augment traditional instruction. As grade level increases, so 

♦ • 

does the percentage of time devoted to new instruction. .While 
no primary teachers used microcomputers for new instruction, i 
the majority of. senior secondary teachers reported that use. 

Q16.3 The higher the. grade level, the greater pcVcentage of teachers 
(p. 273) reported having taken university or college computer courses. 
This ranges from 0% of primary 'teachers to 50% of senior 
secondary -teachers. Considering the interest stated in 
introducing microcomputers in elementary school, teacher 
training institutes should start offering courses for these 
teachers as well !. 

019. 1 ' More emphasis in- learning to assemble the components of the 
(p. 234) Apple system was. -suggested by secondary than elar.entary teachers 
Obviously, teachers with :!^re/ski11 and experience have *nore 
* interest .in this^ aspect of computer use. 

020 'Secondary teachers rated their own le^/el of computer literacy 

(p. 293) than elementary teachers. Increasing teacher literacy is 
associated with higher ijm.de levels laught. 

Please note that it is npjfc- ntJcjss a ry to have statistical significance to 
report trends or differences where there ulay be data of interest. It 
is advisable, .though, to state that any <uch* findings do not reprr^ent •* 
significant" differences. 



To aid in your own interpretation, of the statistics associated with the 
crasstabs tables, definitions are included for 'chi-souare *and' Cramer f s V, 



Chi-square tests for* the existence of a systematic relationship between 
two variables by comparing cell frequencies which would be expected 

•when no relationship exists to*" actual cell frequencies. The greater 
the discrepancy between the' expected and actual frequencies , the 
larger chi-square -becomes . Therefore small values of chi-square 
indicate the absence of a relationship whereas high values imply. 

'that a systematic relationship exists between variables. It does 
not measure the strength of the relationship. 

Cramer's 'V does provide a measure of thg^strepgth of that relationship. 
V ranges from 0 to +1 with values approaching I signify/n'g thcit a high' 
degree of association exists. Experience suggests, that values above .1 
may be meaningful. ■ - I 

• • • j 

» * 
Number of St uden ts per Microcomputer (Question 5c) »< * 

I recommend caution in using .these results si4|pe, the /ange of responses 
within each category (i.e. .box) was generally very large. My guess con 
'kerning the reason for this is that the interpretation of the, question 1 
intent varied across respondents. For example, sections 9, 10, and 11 
appear to have be.en answered with respect /to both how many people 
should operate the microcomputer for. such uses, in which case the 
numbers were very small 0^4) , and how* many students should be ^erved 
by such uses, in which case the numbers were very large (as shewn). 
Several people%wrote in "1 per school" for these categori c^and I 
imagine thai:* would represent the , general intent. It is,* nevertheless, 
difficult to make a good interpretation as the data exists. I have 
included average numbers for sections 1 through 8 since there was 
•reasonable consistency in them and since the ranges were much less 
than thos'e discussed above^ 




^-Barbara Holmes 
June 18, 1981 



